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charge wheo similarly treated. Dehydrated substances like the above 
adsorb their constituent ions very strongly whereas hydrated substances 
adsorb any ions without showing any strong preference for the consti- 
tuent ions. Irreversible coagulation and charge reversals can also bo 
satisfactorily explained on the above basis of adsorption by hydrated 
substances. Generally on coagulation, a hydrated colloid like stearic 
acid becomes dehydrated and loses its power of adsorbing ions from 
neutral salt solutions, and consequently the coagulation is irreversible. 

13. Alco-Gel of silica. 

Basbur Sanjiva Rao and K. G. Doss. 

Adsorption by silica gel is ordinarily dependent on the water 
envelope in it; attempts have been made to obtain gel w’ith an alcohol 
envelope. Experiments on the complete replacement of the water 
by alcohol, carried out by Graham, by Patrick, and by Kells and Firth 
give contradictory results. . The authors of this paper have extracted 
with hot alcohol, silica gel (placed in a Jena glass thimble) in a Soxhlet 
apparatus, the alcohol in the flask being kept anhydrous by addition of 
metallic calcium and barium oxide. On prolonged treatment the water 
in the gel was found to be about 1 % by organic combustion methods 
suitably modified. Replacement of water was also attempted by a 
dynamic method in an apparatus in which air was continuously circulated 
in a closed system through anhydrous alcohol and the gel. 

Adsorption cur\'es for silica gel and water alcohol mixtures indicate 
that replflkcement of water becomes progressively difficult with decrease 
in water content of the gel. The authors tentatively conclude that 
complete replacement of w'ater though it may not be impossible, is 
extremely difficult to effect. 


14. Adsorption by silica gel from binary mixtures of liquids. 
Basrtjr Sanjiva Rao and H. M. Channabasappa. 

Silica gel particles have a water envelope, and B. S. Rao (Thesis, 
London University, 1920) has shown that selective adsorption from binary 
mixtures of liquids is dependent on the energy of the interface that this 
water envelope forms with each of the two liquids. The interface 
between water and carbon tetrachloride has the same energy as that 
between water and carbon disulphide. The authors of this paper have 
determined at 30 C, adsorption by silica gel from mixtures of carbon 
tetrachloride and carbon disulphide in different concentrations and find 
in conformity with the above view, no selective adsorption. 

Determinations were carried out in two ways : by a static method in 
which the gel was treated with liquid mixtures in a thermostat and by a 
d^amic method in which air bubbled through the liquid and passed over 
the gel m a closed system, the circulation of air being effected by a 
double action pump of special design, working in an air thermostat and 
consisting of two pulsating mercury columns and four mercurv valves. A 
J ulfnch refractometer was employed for the analysis of the mixtures. 


16. AppUcation of the Donnan membrane equilibrium to the 
determination of adsorption of ions. 

S. Keishnamurti and P. B. Ganguly. 

hydrogen ions from 

hydrochlon^c acid adsorbed by specially prepared colloidal silicic acid is 
measured by using the Donnan membrane equation for a semipermeable 
m^embrane. In such a membrane it is supposed that a dialysable ion, 
through adsorption to a non-dialysable colloidal particle becomes non- 
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Donnan equation an expression for the adsorbed 
quantity can be obtained, and using this expression, the quantity of 

determined by measuring the membrane poten- 
tial and activity of tons across tho membrane* 


16. Adsorption of acids by silica. 

M. P. Lakhani, Karachi. 

Ar oo‘®'7nSl between Joseph and Mukherjee (Nature. 

Jlarch 28, 192o ; Jan. 2 , 1920; Dec. 18, 1926) it appeared as if the method 
of preparing silica determined whether it would adsorb acid or not. 
Calcium silico-fluoride and H 2 SO 4 mixtures were distilled at low heat. 
The was collected under water. The precipitate of silica thus formed 
and dialysed for seven days did not adsorb Hcl or H 2 SO 4 as indicated 
by analytical, Electric Conductivity and Ph determinations; 

17. Alumina gel as a de.sulphurising agent in petroleum 

refining. 

JooENDRA Kumar Chowdhury and Ramesh Chandra 

Baochi. 

This paper deals with the suitability of alumina gel for removing sul- 
phur compounds dissolved in petroleum oils by means of adsorption. 

Sulphur in the oil has been estimated by the lamp method, modified 
to give concordant results* 

optimum conditions for the activation of the gel; e.g. temperature 
of roasting and moisture content have been determined. Influence of 
other factors such as concentration and nature of sulphur compounds in 
the oil, quantity of the adsorbent, size of particles and temperature of 
treatment on adsorption, has also been studied. Freundlich’s adsorption 
isotherm has been found to be satisfactorily applicable* 

The majority of sulphur compounds have been almost completely 
removed by oxidation with dry atmospheric air, using alumina gel as ‘a 
catalyser and subsequent filtration through the adsorbent. This is an 
cWorite^"'^"^ present process of Oxidation with sodium hypo- 

It has also been found that intimate mixtures of alumina gel with 
other adsorbents such as activated carbon or silica gel. specially the 

promote the adsorption capacity to a remarkable extent. 
Jitalysts of "promoters” used in the preparation of 

18. Emulsification at interfaces by an electric current. 

M. P. Venkatarama Iyer and P. B. Ganguly. 

A feries of measurements with various poly iodides have been made 

of tho phenomenon of emulsification at 

containing a polyiodide. It 
has been found that the necessary condition for this emulsification is the 
formation of the complex po lyiodide ions both in the aqueous and the 

non-aqueous phases Iho migration velocities of the polyiodidrions 
.have been measured and it has hpnn *u 4 . pv yioaiao ions 

hydrated. An explanation of the ©mul8°ficatioo “I® 

on tho hydration of tho polyiodide Ze ^“egestod based 

is developed durinK the emulaifloS whirToan h amount of heat 
basis of tL chango of free energy of th; water moleculeral thTinterfai'e" 
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19. Petrol-water emulsions. 

C. Varadhan. 

An attempt has been made to prepare a stable emulsion of 
and water coLaining a large percentage of petrol for ® ? 

internal combustion engines. A premier colloid mill was 
Bification and a number of soaps were tried as stabilizers. The hi^gh 
concentration of petrol reached was 65 per cent. The tune and mode of 
separation of petrol-water emulsions made the 

have been studied. Both the oil in water type and the water in 
of emulsion have been obtained with every one of the stabilizers used and 
the inadequacy of the modern adsorption 61m theory 

been discussed in the light of this and other investigations. The drop 
numbers of the stabilizers used have been determined at three concentra- 
tions and the stabilizers have been arranged in the order of ttieir 

efficiency. 


20. Coagulation of blood and milk by electrolytes and the 
clotting of blood. 

N. R. Dear and Satya Prakash, Allahabad. 

1 Diluted blood and milk are more stable than concentrated blood 
and milk towards sodium, their coagulation by sodium citrate, sodium 
tartrate, sodium acetate, potassium oxalate and potassium auoride. 

2 , In presence of small quantities of the above salts both blood and 
milk are stabilised because the adsorption of the negative ions and con- 
sequent increase in the negative charge. 

3. Blood and milk behave abnormally towards dilution and a mix- 
ture of electrolytes and are likely to show the phenomenon of acclimati^ 

The clotting of blood is guided by the same laws as the form- 
ation of jellies of vanadium pentoxide, ceric hydroxide, silicic acid, etc. 


21. The iafluence of electrolytes on the coagulation of ceric 
hydroxide hydrosol heated to different temperatures. 

A. R. Normand and M. C. Muthanna, Bombay. 

The coagulating powers of the chlorides of alkali metals and metals 
of the alkaline earths on positive ceric hydroxide hydrosol, heated to 
different temperatures, have been studied. The time required for each 
electrolyte to coagulate the sol was followed by means of a potassium 
photoelectric cell. The order of the coagulating power of the electrolyte 
was found to change with different degrees of dehydration of the sol. 

1. The order of the coagulating power of the electrolytes with sol 
dialysed at 28''C. is 

LiCl > NaCl > KCl > RbCl. 

2. With sol dialysed at 28*^0. and heated to 70°C. is 

LiCl > Naa > RbCl > KCl. 

3. With sol dialysed at 28^C. and heated to lOOX. is 

KCl > RbCl > LiCl > NaCl. 

Thus it is seen that the coagulating power of the different electrolytes 
depends upon the temperature condition of the sol. Thus the sol at 28 C. 
and 70 C. was most sensitive to LiCl and least sensitive to RbCl and KCl ; 
but at lOO^C. it was most sensitive to KCl and RbCl and least to NaCl and 
LiCl. 
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22. On the coagulation of thorium hydroxide sol by elec- 
trolytes. 

B. N. Desai. 

The influence of electrolytes on colloidal Th(OH )4 has been studied 
under different conditions. 

It is observed that the Smoluchowski theory for the kinetics of co- 
agulation holds only up to a certain concentration of the coagulator. 
With increase in dilution of the coagulator the coagulation velocity 
curves become more and more ‘S’ shaped and with their appearance, 
the Smoluchowski theory seems to be inapplicable. The * S * shaped 
nature of the curves indicates that the process of coagulation is auto- 
catalytic. 

Coagulation of Th(OH )4 sol by LiCl and BaCl 2 has been studied with 
the progress of dialysis. It is found that a sol containing appreciable 
amounts of the peptising agent behaves abnormally to the dilution rule 
and that the velocity curves for equivalent concentrations of LiCl and 
BaCl 2 are not concurrent. With the progress of dialysis the applicability 
of the Schulse-Hardy law increases. The abnormality to the dilution 
rule, as is seen from these experiments, is due to adsorption of the simi- 
larly charged ion as well as to the increase in the distance between the 
colloid particles on dilution of the sol and the former beinc the decidine 
factor. * ^ 

Coagulation with different pairs of electrolytes has also been studied 
and ionic antagonism is observed in those cases where similarly charged 
ion is adsorbed to an appreciable extent. It is definitely seen that the 
antagonistic behaviour is not due to decrease in the adsorption of one 
precipitating ion owing to the presence of the other. 


23. Studies on the formation of silver sol prepared by dis- 
persion in the electric arc — II. 

P. S. MacMahon and S. O. Varma, Lucknow. 

In connection with the previous paper (“ Action of light on silver 
bromide MacMahon and A. C. Chatterji) attempts were made 

to determine the properties of flnely dispersed silver. A method for 
preparing this material was published in the meantime by Furth (Koll. 
Z. 34. 224, 1024) who obtained a deposit from an electric arc struck in air 
between silver electrodes which gave a sol on treatment with water. We 
have observed that this deposit is by no moans pure silver ■ it contains 
large quantities of oxide and nitrate. On igniting the dust, brown fumes 
are given out in perceptible quantity. 

The dust has been prepared by us by striking the arc between pure 

silver electrodes in either air, oxygon, or nitrogen. Nitrate was found to 

bo produced in oxygen containing as little as 0-2% nitrogen. The same 

result was obtained in nitrogen containing a little oxygen. In pure 

nitrogen practically no deposit was formed and it is probable that if the 

gM were chemically dry there would be no formation of dispersed silver 
whatever. ^ 

The conditions under which the sol was produced by the addition of 

water to the powder was studied at length, and the results are discussed 
in the paper. 

The properties of the solid powder were also investigated. There is 
evidence that this powder exposed to air or oxygen takes up a further 
smoll quantity of oxygen, mdicating the oxidiaotion of finely dispersed 
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24. Sensitization of sols of prussian blue and Oden sulphur 
by gelatine and tannic acid. 

Satyeshwar Ghosh. 

(1) Experimental results show that a sol of prussian blue is rendered 
slightly unstable towards its coagulation by KCl and BaCl 2 in presence 
of gelatine. The sensitizing effect passes through a maximum and when 
larger quantities of gelatine are added the sol is stabilised. With HCl 
the sensitizing effect of gelatine is more pronounced than in cases of 

KCl and BaCl 2 . . ^ • 

In presence of small quantities of tannic acid prussian blue is sensi- 
tized in its coagulation by KCl, whilst there is appreciable stabilisation 

of the sol when coagulated by HCl. 

(2) Oden sulphur sol has been found to become unstable in preseriire 
of gelatine towards KCl and BaClo* Oden sulphur sol can be readily 
coagulated bv gelatine. 

Tannic acid renders 0d6n sulphur sol stable towards electrolytes. 

My ekperimental results sho\v that Oddn sulphur sol is stabilised in 
presence of acid and rendered unstable in presence of alkali. Moreover, 

1 have shown that the coagulating power of sodium and potassium 
salts of weak organic acids towards Oden sulphur sol decreases with 
increase in their dissociation constants These results can be explairied 
from the point of view that pentathionic acid which is the stabilising 
agent in Oden sulphur sol, is stabilised by acids and is decomposed by 
alkalies. Boiling renders Oden sulphur sol unstable. 

The deviation of ions of different valencies to follow the Schulze* 
Hardy law in the coagulation of Oden sulphur sol is caused by the pre- 
sence of acids derived from the hydrolysis of the salts. 

(.3) The sensitizing influence of small quantities of OH^ ions in the 
coagulation of sols of silicic acid, tungstic acid, molybdic acid, etc., is due 
to the decrease in the amount of the complex negative ion present. 

(4) The experimental results so far obtained by us as well as by 
other investigators on the sensitization of sols by gelatine, albumin, tannic 
acid, etc., can be satisfactorily explained from the following considera- 
tions : — 

(o) Checking of hydrolysis of sola by H® ions present in the sen- 
sitizers. 

(6) Charge reversal of the sensitizers due to the presence of H® ions 
present in the sols. 

and (c) Neutralisation of charge of the sols by the oppositely 
charged sensitizers. 

25. Tungstic acid hydrosol. 

A. R. Normand and M. C. Muthanna, Bombay. 

It is stated that tungstic acid sol is indifferent to acids, salts and 
alcohols. But a fairly sensitive sol has been obtained by peptising th& 
tungstic acid both with an acid and an alkali. The sol of tungstic acid 
prepared in either of these ways is negatively charged and has the chrac- 
teristic properties of an emulsoid sol. 

The coagulating power of the electrolytes on the sol has been studied 
with the aid of the photo-electric cell. The order of coagulating power 
of the chlorides of alkali metals is of the order 

RbCl > KCl > NaCl > LiCl. 

The protective influence of the negative ions is as follows : — 

ClZBrZI. 
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26. On a reversible photochemical reaction between 

bromine and m-nitro-benzylidine malonic ester in 
carbondisulphide as solvent. 

J. C. Ghosh, K. P. Bash and S Bhattacharyya, Dacca. 

m-nitro-benzylidine malonic ester in 
the dark is almost nil, the reaction however, proceeds fairly quickly under 
strong illumination. The resulting dibromide does not decompose in the 
dark but with bromine os photosensitiser, dissociation of the dibromido 
into bromine and the original ester takes place in light. It has been 
found that the rate of photobromination is given by the equation : 

dx 

(a-a:) (b~~x) 

where I is the intensity of illumination, a, b are the concentrations of the 

ester and bromine respectively. The rate of dissociation of the dibromide 
is given by 

kz /J:x. 

The- observed velocity of photobromination is the difference between 
these two rates and is given by 

kyl (a— a:) [b—x)^k2X /J* 

The equilibrium constant 

^ ^ 

{a—x) (6— a:) k^^/J k^"^ ^ 

It is clear that the equilibrium constant increases bs the square root of 
the intensity of illumination. This has been actually found to bo the 
case. 

27. The influence of the intensity of incident light on the 

velocity of some photochemical reactions. 

B. K. Mukherji, Allahabad. 

In all fifteen reactions have been studied from this point of view. 
It h^ been observed generally that the velocities of the reactions con- 
taining iodine as one of the reactants vary proportionally to the square 
root of the intensity of the incident light. Some reactions have also 
been noted whose velocities vary proportionally to the squares of the 
intensity. In 6 cases direct proportionality between velocity and intensity 
has been established. The variation of the velocity with the square root of 
the intensity of the incident light is explained by assuming that in all 
reactions involving iodine as the photo -active constituent, the chemical 
changes take place between atoms of iodine. The dependence of the 
velocity of the reaction between mercuric chloride and ammonium 
oxalate on the intensity of incident light (the former changing as the 
square root of the lat^r) is explained by supposing that photoohemi- 
cally the HggCU molecules break up into a pair of HgClg molecules before 
reacting. In gener^. it h^ been concluded that reactions which are 
really photochemical in nature are proportional to the square root of 
intensity. Whereas, those reactions which are not markedly photochemi- 
cal in nature should be proportional to powers greater than unity of the 
incident light. 

28. The action of light on silver bromide I. 

P. S. MaoMahon and A. C. Chattbbji, Lucknow. 

Pure silver bromde was sealed in a tube containing pure precipitate 
of gold fts absorbent for bromine in an atmosphere of dry oxygen and ex- 
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posed to sunlight for lengthy periods. Absorption of oxygen in cases 
took place in approximately the same amount as that observed t le 

is^sugg^\°ed'^by the authors that the phenomenon is not due to 
photocheraiS synthesis of an oxy-compound but that it is due to the 
direS absorption of oxygen by the dispersed silver produced in the 
photochemical decomposition of the silver halide. 

29. Oxidation of carbohydrates, fats and iiitrogeneous 
substances by air in presence of sunlight. 

C. C. Palit, Allahabad. 

1 Solutions of galactose, arabinose, cane sugar, glucose, laevulose, 
lactose, maltose, starch, glycogen, urea, glycine, alanine hippuric acid 
sodium urate, potassium palmitate, and potassium oxalate have been 

oxidised by passing air in presence of sunlight. r u* *1 ^ 

2. It has been found that the greater the intensity of sunlight, the 

srreater is the amount of oxidation. . . ■ u 

^ 3. Zinc oxide acts as a marked photo-sensitiser m the above oxida- 

tions and in its presence the amount of oxidation in each case is greater 

than in its absence. , u 

4 It is probable that by the absorption of sunlight, the cells m the 

animal body are activated and this activation leads to a greater amount 

of oxidation of fats, carbohydrates, and proteins. Hence sunlight and 

other kinds of artihcial lights prove efficacious m the treatment of 

dise€k96s specially of metabolic origin* 


30. The limits of applicability of Fresnel’s law and evi- 
dence in favour of surface structure from surface 

reflectivity. 

S. S. Bhatnagae, D. L. Sheivastava and N. G. Mitea, 

Lahore . 

This paper describes an investigation on the surface structure from 
a study of the energy in the reflected ray from a liquid surface. The 
liquids examined were some organic acids, alcohols, esters, hydrocarbons 
and amines both in the aliphatic and aromatic series, as also soine 
colloidal sols and solutions of inorganic substances. The limits of appli- 
cability of Fresnel’s formula, calculating the energy of the reflected ray, 
have been explored, as it postulates uniform arrangement of molecules 
both in bulk and on the surface, which is contrary to Langmuir’s hy- 
pothesis. It has been noticed that Fresnel’s law is obeyed at higher 
angles of incidence of the reflected ray but at the smaller angles the 
variation is ± 6% in cases whore the substances are aliphatic and have 
the polar groups. This may be taken as an evidence in favour of a dis- 
tinct arrangement of a layer of molecules at the surface. 


31. The Tesla-luminiscence spectra of Iodine and Bromine. 

S. S. Bhatnagae, D. L. Sheivastava, K. N. Mathue and 

R. K. Shabma, Lahore 

The ©mission spectra of Iodine and Bromine excited by electrodeless 
discharge from a Tesla transformer have been examined by a quartz 
spectrograph. Some new bands have been noted in the ultra-violet 
region. The continuous back-ground has been noted to end sharply at 
A 2130 for iodine and A 2125 for bromine. An explanation based on the 
electron affinity and the dissociation potential of the molecule has been 
put forward. 
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32. The Tesla-luminiscence spectra of some organic solids. 

S. S. Bhatnagar, D. L. Shrivastava and R. K. Sharma,^ 

Lahore. 

The tesla luminiscence spectra of naphthalene, anthracene, phenan* 
threne, camphor, menthol, etc., have been examined with a quartz 
spectrograph at the ordinary room temperature. 

33, On the possibility of isotopes in Ra emanation. 

Nazir Ahmad, Lahore. 

It was noted by early workers that the period of Ra emanation, as 
found by the X-ray method, was generally smaller than that found by 
the X-ray method. It was thought by the writer that this difference was 
probably due to the presence of two or more isotopes in Ra emanation, 
their periods of decay, being a nuclear property, having different values. 
To test this point, two nearly equal samples of emanation, one fresh and 
the other old, were balanced against one another, the balance being 
maintained by means of a uranium resistance. The emanations were 
allowed to decay for several days, the balance being tested from time 
to time by means of the sensitive Compton electrometer. No difference 
in their rates of decay was observed within 1/500 which was the 
limit of accuracy of the experiment. The differences in the results of 
the early workers therefore could not have been due to the presence of 
isotopes but to some other hitherto unexplained cause. The experi- 
ments were performed at the Cavendish Laboratory under the guidance 
of Sir Ernest Rutherford. 


34. Cosmic radiation and radio-activity. 

J. M. Benade. 

Tests of the rate of discharge of an electrometer due to the presence 
of radio-active material in an ionization chamber was found to be un- 
affected by variations in the intensity of cosmic radiation. A self-re- 
cording electrometer was submerged in the Dal Lake in Kashmir. 


35. Radio-active Columbite from Gaya district : chemical 
and physico-chemical examination. 

N. C. Nao, Calcutta. 


Complete analysis of Indian Radio-active Columbite seems not to 
have been attempted. The present investigation gives the proportions 
of the various constituents present in a sample of Oaya District Colum- 
bite, supplemented by electroscopio determination of Uranium content 
(and hence of Radium) by comparison with a sample of standard Joa- 
chimatahl Pitchblende (thorium free). 

Specific gravity of a piece weighing 65*966 grams was found to be 
6*46 with an approximate hardness of 6. 


Niobium Pentoxide . , , . 

Tantalum Pentoxide . . 

Ferrous oxide 
Ferric oxide 
Manganous oxide 
Cupric oxide 
Uranium oxide U3O9 
Moisture 

Silicon, lead and bismuth oxido . . 

Total etormioed 


69 06 % 
19*85 % 
7-90 % 
0*22 % 

1 1 *62 % 
0*16 % 
0*80 % 
0*24 % 
traces only. 


99*28 % 
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Electroscopic determination supported ;hemical estimaHon^ Gej.lo_- 
Bengal) have been referred to. 

36 Magnetism and molecular structure, Part 1 ; the 
■ magnetic susceptibilities of some morganic sulphides 

and electronic isomers. 

S. S. Bhatnagar and S. L. Bhatia, Lahore. 

In this paper the authors have determined the ma^etic constants 

We been made with a modified Wilson s magnetic balance. The results 
have P^n maao >v dia-magnet c than orpiment (AsoSo) 

both iX foXrr^ aX These differences 

hale bel“ained on the basis of atomic strueture and the valency 
theory of Langmuir. Work on other sulphides is dist ussed. 

37. A note on isotopes 

Satyendra Ray, Lucknow, 

It is presumed from the “fine structure” of Thomsons parabolas 
that m for an atom is variable. Experimentally, however, all that we 
obtain is a change in the ratio e/«i for an atom and the assumption that 

c is constant leads to the inference that m 18 variable. 

Daecke in Phil. Mag. and Zoit. f. Phys. shows that statistically , the 
value of the electronic charge e ie 1/19 (=1/20 nearly) of the value pven 
to us bv Alillikan. If we accept the possibdity of the electronic charge 
being different from the value of Millikan. Aston’s res.dts "/“y ^ 
to pfove experimentally that the atom of electrici^ is, at least, 1/10 of 
that given by Daecke or 1/200 of that giyeii by Mdhkan, rather than 
that the “ atom of matter ” possesses a variable mass. 


38. Avogadro's number and “ mean free path.’* 

Satyendra Ray, Lucknow. 

Millikan calls the mean free path a “ hypothetical ” quantity. It is 
shown that this mean free path is not related in any intimate manner 
with the properties of a gas like volume, pressure, temperature or 


entropy, if the expression usually accepted for it, viz. A— 

be correct. It is showni, instead, that the fairly close agreement of 
the Avogadro’s number for different atoms means that the size of atoms 


is very near 


ly identical and that perhaps A t=^ 


is a more 


correct expression for the mean tree path that the one usually accepted, 
which makes value of A infinite when size of particle is infinitely small 


39. Fresh evidence in support of the chemical theory of 
fluorescence. 

S. S. Bhatnagar and Krishna Gopal Mathur, Lahore. 

In support of the Perrin’s view of the chemical nature of fluore- 
scence, small changes in the refractive indices of eosin, fluorescein and 
acriflavin in their aqueous solutions have been observed on exposing 
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them to a concentrated beam of light from an arc lamp. The changes in 
the refractive indices when determined by menns of the Rayleigh. 
Interference Refractometer, by which a change in the refractive index of 
1 in 100.000 could be ascertained with accuracy. Experiments were 
performed at various molecular concentrations, and the values obtained 
for the changes in the refractive indices were found to diminish at higher 
concentrations as the intensity of the fluorescent light decreased. Effect 
of the presence of gelatin and caustic soda has also been studied and 
in the presence of these substances the values for the changes were again 
observed to diminish, evidently on account of their retarding influence on 
the photo-decomposition of these fluorescent substances. Further work 
on the changes of other physical properties of the fluorescent substances 
on strong illumination and the influence of viscosity on their photo- 
decomposition is in progress. 

40. Vapour pressure of the soil. 

Rattan Chand Hoon, Lahore. 

Experiments are described investigating method by which the 
relationship between the moisture contact of a soil and its equilibrium 
vapour pressure may be determined by both a static and a dynamic 
method involving the use of the quartz spring micro-balance. 

41. Experiments on the hygroscopic-coefficients of thin 

films of colloidal matter. 

Mukand Lai,, Lahore. 

A method of measuring hygroscopic capacities of the colloidal 
fractions of soils is described when a microbalance in which Poyntings’ 
double suspension mirror is employed. 

Experiments, showing the influence of darkness, light and the various 
parts of the spectrum on the hygroscopic capacities of colloidal materials 
have been conducted with the object of testing results described bv 
Linford • Soil Science,’ Vol. XXII. ^ 

42. Reproducibility of hydrogen-calomel cells with low 

concentration of hydrochloric acid. 

J. N. Mukhebjee and K. Kumar, Calcutta. 

Abnorm^ values of e.m.f. are observed for such cells with dilute 
solutions of hydrochloric acid. According to Ellis (J.A.C.S., 38 (1016), 
p. 737) it IS due to formation of basic chloride or sub-chloride and that 
the error is so large in solutions of HCl below 0 01 N “ as to render 
measurements at these concentrations valueless.” The present authors 
have observed that the process of equilibrium between a dilute solution of 
hydrochloric ^id and calomel-mercury paste is very slow and that hydro- 
chloric acid is adsorbed by the paste, causing k high value of e m.f. 


43. Evidence m favour of the existence of silver chromate 
in gelatine in the colloidal condition ; electric con- 
ductivity of silver chromate in gelatine — II. 

A. C. Ghatterji and S. C. Varma. 


\ar. papor, Bolam and Mackenzie (Trans. Faraday Soc., 

S conclusion of Chatterji and Dhar 

(Kolloid Z. 80 , 2, 89, 1926) that Silver Chromate exists in the colloidal 
condition when precipitated in gelatine. 
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2. They re-affirm the conclusion of Williams and Mackenzie (J.C.S. 

117, 844, 1925) that Silver Chromate exists in the ionic state in gelatine 
solution and does not behave as a protected colloid. 

3. Experiments have been undertaken to detei mine accurately the 
electric conductivity of Silver Chromate of different strengths in gelatine 
of varying concentrations at 35®C.,the silver chromate being produced by 
the addition of an equivalent quantity of silver nitrate and potassium 
chromate. 

4. The results confirm the conclusions arrived at in previous papers 
(Proc. Ind. Science Congress, 1926; Trans. Faraday Soc., 72 , 23, 1926). 
Moreover, the experimental evidences of Bolam and Mackenzie from the 
E.M.F. determinations have been thoroughly discussed and it has been 
pointed out from these results that except in a very few cases, not more 
than 40% of silver exist in the ionic condition. Or, in other words, 
a large percentage of silver exists in a form other than ionic, which 
supports our own conclusions, which have been arrived at from electric 

conductivity and diffusion experiments. 

5. Experiments have also been undertaken to determine the electric 
conductivity of Lead Chromate in agar-agar solution and the results 
obtained have been discussed. 

44. Evidence in favour of the existence of silver chloride in 
gelatine in the colloidal condition : electric conduc- 
tivity of silver chloride in gelatine— 111. 

A. C. Chatter.71. 

1. In previous papers (Proc. Ind. Science Congress, 1926, and 
Trans. Faraday Soc , 72 , 23, 1926), it has been proved that silver chromate 
exists in the colloidal condition when formed in the presence of gelatine. 

2. In this paper experiments have been undertaken to find out the 
electric conductivity of silver chloride of different strengths in gelatine of 
varying concentrations at 35 C., the silver chloride being produced by 
the addition of equivalent quantities of silver nitrate and potassium 
chloride. 

3. Conductivity of equivalent concentration of silver nitrate and of 
potassium chloride in gelatine under identical conditions has also been 
determined for each set of experiment. 

4. It has been found out from the above experiments that the 
conductivity of silver chloride is much less than what it should have 
been if it were in the ionic condition. In the majority of the cases 
investigated the conductivity of silver chloride and potassium nitrate 
produced along with it, is less than that of potassium nitrate alone, 
which means that potassium nitrate has been adsorbed by silver chloride 
in its course of formation, thereby lowering the active concentration of 
potassium nitrate. 

45. The heats of neutralisation of eugenol and isoeugenol. 

G. Gundu Rao. 

A determination of the beats of neutralisation of these two isomers has 
been made, in order to study their acidic behaviour. 

The heat of neutralisation of eugenol at about 25^C. when a slight 
excess of alkali is employed is found to be 6476 calorics per mol. and 
6790 calories per mol. with a largo excess of alkali. Because of incom- 
plete solution when an equivalent amount of alkali is employed and 
partial precipitation of the salt with a large excess the value for isoeugenol, 
6550 calories per mol., is only approximate. 

An attempt to determine the dissociation constants of the two com- 
pounds is being made. 
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46. The variation of extinction-coefficient with temper- 
ature. 

B. K. Mukerji and A. K. Bhattaoharji. 

It has been observed by us as well as by several other authors that 
in many photochemical reactions the yield per quantum changes marked- 
ly with temperature oven when all other conditions are kept precisely 
constant. There is, however, no investigation on record proving that the 
amount of light absorption changes with temperature. The present 
investigation was taken up with a view to show that the extinction co- 
efficients of some coloured solutions for the absorption of light in the 
visible region vary appreciably with changes in temperature — thus ex- 
plaining the frequent increase in the quantum yield with temperature. 

Fifteen coloured solutions were investigated and in all cases the 
extinction coefficients were found to increase systematically with increase 
in temperature. 

In all cases straight lines are obtained when extinction coefficients 
are plotted against temperature. 

The results have been explained from the point of view of the change 
of hydration of the solutes at higher temperatures. 


47. The preparation and properties of triglycerides of fatty 
acids with an even number of carbon atoms. 

R. B. JoGLEKAR and H. E. Watson, Bangalore. 

A number of triglycerides have been prepared by two different 
methods (1) heating the acid with glycerol in molecular proportions at 
reduced pressure at about 200'’C (IT) heating tn'chlorhydrin and the 
silver-salt of the acid in the presence of Xylol. The products obtained 
have identical properties after purification 

Values for the (1) Melting point, (2) Solidifying point (3) Density, 
(4) Viscosity, (6) Refractive index, (0) Surface tension os also the tem- 
perature coefficients in the last cases have been obtained for Stearin 
Palmitin, MjTistin, Laurin and Caprin. Their behaviour shows that iri 
the liquid state they exist in one form only, and not as an equilibrium 
mixture of two forms. 

The densities and viscosities of binary mixtures of stearin and 
palmitin have been determined at 8°. The curves obtained are almost 
straight lines. 


48. Hydrolysis of gelatin. 

B. N, Desai and T. R. Bolam. 

The effect of hydrolysis of gelatin on its power to prevent the for- 
mation of Ag 2 Cr 04 from solutions of AgNOa and K 2 Cr 04 has been 
studied. It is found that the inhibitive power of gelatine first decrease 
then increases and on further hydrolysis it again decreases. ’ 

pie Ph of the gelatine solutions (as measured by the colorimetric 
method) is increased to a small extent by hydrolysis and shows little 
variation with the progress of the latter. 

.t. also bringing the Ph of hydrolysed gelatine to 

that of unhydrolysed by the addition of dilute acetic acid the inhibitive 
power of hydrolysed gelatine is in no way increased although the addition 
of the same amount of acetic acid to the unhydrolysed gelatine increases 
Its miubitive power a great deaL 
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49. Electro-motive behaviour of cupric oxide. 

Basrur Sanjiva Rao and N. G. Chokanna. 

The half -cell platinum : cupric oxide, cuprous oxide, normal .sodium 
hydroxide solution has been observed to give an inconstant po^ntial 
difference by Allmand (J. C. S. 97,(>U3.iyiO) and by Maddison (Trans. 
Far. Soc., p. 27, 1920) no satisfactory explanation being hitherto avail- 

The authors of this paper have carried out measurements with cells 
in which the cupric oxide used had been first warmed to dryness with an 

alcoholic solution of sodium hydroxide and then heated at different tem- 
peratures with suitable precautions. Such heating was found to cause an 
agein'’ effect which tends to give constant potential values. 

No appreciable ageing effect was noticed with cuprous oxide under 

similar treatment. 

50. The decomposition of nitrous, oxide in the silent elec- 
tric discharge : The kinetics of the reaction, Part II. 

Shridhar Sarvottam Joshi. 

In an investigation of the applicability of the law of the mass action 
in the case of the above reaction, it was found that the effect of varying 
the gas pressure on (1) the fractional change during a given time in^ryal, 
and (2) the time corresponding to a constant fractional change, is in a 
sense opposite to that to be expected from the classical equations for the 
chemical reactions of the various ‘ orders.’ A quantitative explanation of 
this result has been found in an analysis of the electrical factors (as 
a function of the gas pressure), which were found to be the chief deter- 
minants of the change. An exponential relationship has been found 
empirically between the gas pressure, and (1) the diminution of the per- 
centage change in the initial stages and (2) the increase of the total time 
for the complete reaction, in several series of results. This relationship 
has been deduced on the basis of a theory advanced recently (Elliot, 
Joshi and Lunt, Trans. Farad. Soc., 1927, 23, 57). From this theoiy the 
critical energy for the first stage and for the complete decomposition of 
the nitrous oxide molecule in the discharge due to an electrionic collision 
has been calculated to a first approximation to be 0 9 volt and 3*0 volts 
respectively. 

51. The decomposition of nitrous oxide in the silent elec- 
tric discharge: the current and the energy varia- 
tions during the reaction, Part III . 

Shridhar Sarvottam Joshi. 

During the course of a previous investigation on this subject (Joshi, 
Trans. Farad. Soc., 1927, 23, pp. 227-238) a remarkable variation of the 
discharge currents was observed relating to the different stages of the 
above reaction. It appeared from the literature that no instance of this 
phenomenon has been observed ; it has therefore been investigated 
in some detail. The value of the current in the ionisation space, and the 
corresponding rate of change dimmish from large initial values during the 
first phase, become very small in the intermediate stage, and show a 
sudden increase towards the end of the decomposition. The duration of 
any given phase, the actual value of each of the quantities mentioned 
above, and its rate of change with time vary systematically with respect 
to the initial pressure for a constant applied potential. These results 
have been traced to the corresponding variation in the intensity of the 
ionisation, and of the mean electrionic velocity, due to the presence of 
nitrogen peroxide, which appears as an intermediate product of the 
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decomposition of nitrous oxide in the discharge. A mechanism of the 
complete reaction has been advanced from the data for the composition 
of the gaseous mixtures at successive times during the decompositions, 
started at different initial pressures. 


52. The decomposition of nitrous oxide in the silent elec- 
tric discharge : further investigations on the current 
and the energy variations during the reaction, 
Part IV. 

Shridhar Sarvottam Joshi. 

A confirmation of the explanation advanced in Part III of this series 
for the marked and the concomitant variation of the significant electrical 
quantities and of the reaction rate has been observed in a study of the 
dielectric strength, of the reaction mixture during the course of the 
d^omposition. A study has also been made of the dielectric strength of 
nitrous oxide as a function of the gas pressure in different frequencies of 
the A. C. supply. 


63. The decomposition of nitrous oxide in the silent 
electric discharge, Part V. 

Shridhar Sarvottam Joshi. 

The adniixture ot foreign gases mentioned below with a constant 
amount of nitrous oxide diminishes, (1) the percentage change in a given 
time, (2) the discharge current. (3) the energy consumed in the reaction 
vessel, and (4) the inverse of the dielectric strength of the ^as. The 
effect increases by increasing the amount of the contaminant, the order 
being N 2 > air > O 2 > NO 2 . Further the inhibition of the decomposi- 
tion due to addition of N 2 and O 2 applied respectively only to the 
first stage of the reaction and to the complete reaction, as judged from 
the marked difference. The characteristic values of the ratio N 2 /O 2 
for the decomposition mixture in the two cases (cf. Part I, loc. cit.). 
Diminution of the frequency of the A. C. supply reduced the percentage 
change except at very small frequencies. 


64. Interaction of epiohlorhydrin and cyclohexene oxide 
with alkali and ammonium halides. 

Hembhdba Kumar Sen, Chittaranjan Barat and 

Patit Paban Pal. Calcutta. 

When these oxides act upon alkali and ammonium halides a very 
mtoresting reaction takes place with the liberation of alkali hydroxides 
and ammonia. In fact this can be shown os a lecture experiment With 

an excess of ammonium chloride, the velocity of reaction of epichlorhv- 
dnn and cyclohexene oxide has been determined : 

Epiohlorhydrin: ammonium chloride :: 1* mol : 10 mols. (0-926 
gram epiohlorhydnn, 6‘36 gram of pure ammonium chloride and 20 o.c. 
of pure absoJu^ alcohol were made up to 260 0 . 0 . with distilled water and 
placed in a thermostat at 36°C. At an interval of 1 hour, 10 0 . 0 . of 
the wlution taken out. at once mixed with an exoees of cold water 
and titrated with N/lOO sulphunc acid). 
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Time in hrs. 

C. cs. of 
Hg SOi 


Mean litre. 

Velocity constant 
K=^ln " 

, 

— - 



t a — x 

1 

Expt. I. 

Expt. II. 

i 

1 

1 hour 

2*705 

3*065 

i 

2*915 


2 hours 

4*877 

4*904 

4*890 


3 

6*938 

7*100 

7*019 

0*1960 

^ yf • 

4 „ 

8*848 

8 787 

8*817 

0*2042 

5 • • 

10*709 

9*502 

10*105 

0*2040 

• • • • 


« • • • 

• • • ■ 

• • • • 

24 „ 

15-86 

1 

15*734 

15*797 

• • • • 


Time in hrs. 

C, cs. of A7100 

H 2 SOi used. 

Mean titre. 

Velocity constant 
K~^ln ° 


Expt. I. 

Expt. II. 


t a—x 

Epichlorhydrin ; 
Ammonium. 

Chloride : 1 : 60- ' 

1 hour 

13*13 

13*1 

1 

1 

13*12 

0*5625 

2 hours 

20*8 ' 

20*74 

20*77 

0*5715 

3 „ 

24*8 

24*75 

24*78 

0*5584 

4 ,, » • 

27*57 

27*57 

27*67 

0*5865 

6 ,, . • 

29*39 

29*48 

29*44 

1 0*6734 

6 ,, 

30*49 

30*48 

3049 

1 

• » • • 

• • • • 

• • • • 

• # • » 

1 

• • • • 

• • • • 

24 

30*49 

30*48 

i 30*49 

( 

• • • • 


With epichlorhydrin \ ammonium chloride til! 100, K=0.9523, 
when the volume of solution is made up as described before, i. e. made 
up to 250 c. c. If, however, the volume is doubled retaining the same 
molecular proportion between the reactants, K^O'4437 ; when the 
volume is quadrupled, K:=0'2442. 


55. Reactions at the surface of hot metallic filaments — 
Platinum, Platinum-Iridium alloys and Tungsten. 

B. S. Srikantan. 

The nature and course of the reaction H 2 + Co 2 “*Co + H20 have been 
studied at the surface of platinum, platinum-iridium alloys (composition : — 
5, 10, 15, 20, 25 and 30 per cent, iridium) and tungsten at temperatures 
between WOO"* and IBOO'^ C. The reaction is unimolecular in all cases. 
The alloys are more active than pure platinum. The alloys of composi- 
tion 20, 25 and 30 per cent, iridium change their activity with use 
while those of 6, 10 and 16 per cent, are steady. Tungsten is more 
active than platinum but less so than platinum-iridium alloys. The 
temperature-coefficient and the apparent heats of activation have been 
calculated in each cose from the observed velocity constants. Microsco- 
pic examination of the filaments before and after the reaction shows that 
the nature of the surface is greatly altered. 




18 


Fifteenth Indian Science Congress. 


56. Esterification in the gaseous phase with solid catalysts. 

N, G. Gajkndragad. 

The esterification of methyl and ethyl alcohols with acetic acid 
has been studied using potassium alum and silica catalysts at 230°C. The 
equilibrium constant has been found to be not far from that obtained by 
other observers in the liquid phase at lower temperatures. 

57. Studies on the substituted quaternary azonium iodides, 

Part V. The molecular state of phenyldimethyl 
azonium, phenylmethylethyl azonium, phenyldicthyl 
azonium, phenylmethylbenzyl azonium, phenylpropyl- 
benzyl azonium iodides in solution. 

Bawa Kartar Singh and Mola Ram Sud. 

The molecular weights of five substituted quaternary azonium iodides 
are determined, using the Lumsden- Walker boiling-point method, in water 
and ethyl alcohol. The solutions employed are very dilute, the concentra- 
tion, in most cases, ranging from 0-0 to 1*5 per cent. The following 
conclusions are drawn from this work : — 

1. The molecular weights of phenyldimethj’l azonium, phenylmethyl- 
ethyl azonium, phenylmethylbenzyl azonium and phenylpropylbenzyl 
azonium iodides are lower in ethyl alcohol than in water; in the case 
of phenyldiethyl azonium iodide this relation is reversed. The degree of 
dissociation is, therefore, greater in ethyl alcohol, a solvent of low 
dielectric constant, than in water, a solvent which has a very high value. 
It is, therefore, clear that the Nemst-Thomson rule is not followed in 
these cases. 

2. In aqueous solution, the degree of dissociation of the above 
mentioned substituted quaternary azonium iodides increases with increas- 
ing formula-weight of the base ; but this regularity does not appear in 
ethyl alcohol. 

3. The degree of dissociation of the salts increases with dilution in 
both the solvents. 

4. The molecular weights furnished by the two methods, namely, the 
volume and the weight methods, are nearly identical for very dilute 
solutions. 


68. Catalytic preparation of a gas rich in methane from 
a mixture of watergas and steam. 

J. C. Ghosh and K. Chakravarty, Dacca. 

In previous investigations, the authors have shown that a gas 
mixture containing CO and H 2 in 1:1 by volume can be made to yield 
a fuel gas containing over 25% methane if passed over suitable catalysts 
at temperatures 360^--460“C. The efficiency and life of certain catalysts 
have now been very considerably increased by introducing steam in 
suitable proportions in the reacting gas mixture. The following reaction 
takes place simultaneously on the catalyst surface: 

(1) 2C0^C02 + C; 

(2) C + HgO-^CO-f-Ha; 

(3) C0-».3H2-'CH4-J.H20: 

(4) 2 CO-I- 2 H 2 — CHi-t-COg. 

It will be seen from^ (1) and (2) that carbon monoxide reacts with 
steam giving carbon dioxide and hydrogen. The hydrogen so produced 
increases the rotio of H 2 to CO in tho reacting gases, and prolongs the 
life of tho catalyst by preventing deposition of carbon. Catalysts have 
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been found which tao regulate the 
that the resulting fuel gases after 

50% CH 4 . 


rates of the reactions given above, 
removal of CO 2 , contain more than 


59. The constitution of Bixin — Part I. 

R. Robinson anti K. Venkatabaman. 

Using ethyl acetate as solvent the catalytic reduction of bixin to 
octadecahydrobixin (HerziR and Faltis. 1923) has been confirmed But 
in glacial acetic acid solution, only 14 atoms of hydrogeri were absorbed 
The resulting oil was estorified and this hydrogenated bixin methyl ester 

was found to take up approximately 4 atoms of bromine. j 

Oxidising octadecahydrobixin (CssHjsOi) m glacial acetic acid %Mth 
chromic acid corresponding to C, 9 and 12 atoms of oxygen respective ^ 
the product in each case— a mobile liquid completely soluble in so^um 
carbonate solution-was analysed. In the lost instance the product had 
b p 210— 230 C. 2—4 mm. The analysis corresponded closely to e.25riioJ-'j- 
’ Oxidising bixin itself similarly, two crystalline substances— (1) needles, 
m.p. 130— 140'C. and (-) prisms, decomposing above 200 C. have been 

obtained, but neither has yet been characterised. 

Bixin is known to be the monomethyl ester of a dicarboxylic acid. 
Neither from methyl biXin nor from hydromethyl bixin could a definite 
hydrazide be prepared. With methyl bixin the result was a small yield 
of microscopic crystals decomposing above 250 C. 


60. Condensation of inono-chlor methyl ether with phenyl 
malouic ester. 

M. Gopala Rao and J. L. Sbionsen. 

This paper is in continuation of the Monochloro methyl ether conden- 
sations carried out by Dr. J. L. Simonsen and embodies the results so far 
obtained in the above. This describes a simple method of synthesising 
atropic acid. Work is proceeding. 



/ COOEt 
COOEt 


+ CC CHj.O.Me > 




C Hg. OMe 



COOEt. 
COO Ct . 




atropic acid 


TS melhoxy Tropic acid 
B.P. I 64 “l 68 l 5 m.m, ? 


61. Studies in Michael condensation. 

Prafulla CnANDRA MiTTBR and Asoke Chandra Ray, 

Calcutta. 

By the condensation of ethyl-sod-acetoacetate with ethyl citraconate 
in alcoholic solution, Michael (J. pr. Chem 1887 (2) 35 351) obtained an 
additive product Ci^H 2407 and interpreted the reaction as follows: — 
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COMe . CHNa . COOEt + CMe (COOEt) : CHCOOEt 
-»COMo . CH (COOEt) . CMe (COOEt) , CHNa COOEt (Formula I) 

An acidic product was formed at the same time which M. could not 
purify and left unstudied. 

On repeating M’s experiment under different conditions we found 
that the reaction had followed a different course in the case actually 
studied by M. The citraconic ester had under the influence of alcoholic 
sodium hydroxide undergone transformation into Itaconic ester (c.f. 
Hope T. 1912, JOI, 892), which had condensed with ethyl sod-aceto- 
acetate thus : — 

COMe . CHNa. COOEt + CHa : C(COOEt) . CHaCOOEt 

— COMeCH(COOEt) . CHa . CNa(COOEt) . CHaCOOEt (Formula IT) 

This was conBrmed by condensing itaconic ester with acetoacetic 
ester in presence of “molecular” sodium in ether when an identical 
product was formed. A substance having formula (I) is formed when 
the condensation between the two reactants takes place in presence of 
“ dry ” sodium ethoxide or molecular sodium. 

The products of acidic nature which always accompany these con- 
densation products could not be isolated in the pure state but analysis 
of their semicarbazones show that they are di-hydroresorcinol derivatives. 

Similar results were obtained with ethyl citraconate and ethyl- 
methyl-aceto-acetate. 

in the case of condensation of fumaric ester with ethyl aceto-acetate 
(first studied by Ruhemann and Browning (T. 1898, 73 282) or with 
ethyl-methyl aceto acetate there is no possibility of isomeric change and 
the same condensation products are obtained whether the condensing 
agent is sodium ethoxide in alcohol or “molecular” sodium in ether. 
Here also we could isolate the semicarbazones of the ring-compounds. 

Condensation of ethyl citraconate with ethyl cyanacetate gave in 
presence of alcoholic sodium ethoxide 

CN , CH(COOEt)CH 2 - CH(COOEt) . CH 2 COOEt and 

CN . CH(C00H)CH2 . CH(COOEt) . CH-^COOEt 

(Vide Perkin and Thorpe T. 1899, 75, 52). With “molecular” sodium 
we obtained 

CN . CH(COOEt) . CMe(COOEt) . CHg . COOEt 

Lastly, ethyl fumarato gave with ethyl cyanacetate 
CN . CH(COOEt) . CH(COOEt) . CHaCOOEt and 
CN . CH(COOH) . CH(COOEt) . CHgCOOEt. 

62. Extension of Michaers reaction. 

P. C. Guha and M. N. Chakladar. 

Michael's reaction takes place between sodium derivatives of aceto- 
acetic eater, malonic ester and cyanacetic ester and compounds of the 
general formula RCH : CHX or RC : CX in which Risa positive or negative 
organic radical and X is a strongly negative radical like carboxyl or 
cyanogen. The action of the above mentioned sodium derivatives has 
now been studied upon mustard oils and isocyanates and the double bond 
existing between the nitrogen and carbon atoms opens up the possibility 
for the sodium atom and the rest of the molecules f— CHfcOOEtlp 
CHg . CO . CH . COOEt] and CN . CH . COOEt to be attached to both of 
its sides, thus ; — 

R-N:C:S 

+ R-N-C=S 

Na. OH ; (COOEt )2 | | 

Na CH(COOEt)2 
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RNH-CO-CH 3 . 

63. Replaoement of sulphonic groups by nitro-groups in 
aromatic halogen compounds. 

P. S. Vakma and K. A. Joshi. 

U has been shown (Datta and Varma, Jour. Am. Chera. Soc. 1919, 
di Jour In Chem. Soc. 19127) that sulphonic groups can easily 

r„" a nurTbe^ O? h^al?gcn derivatives of aromatic hydro-carbons. 

64. Influence of substitution on the oxidation of side-chain 
in the benzene nucleus. 

P. S. Varma and P. B. Panicker. 

The authors have used a neutral solution of potassium pei^aiiganate 
as af^r^lT agent and ^ave oxidised p-nitro.oluep P^^^^^^^^^^^^ 

experimental conditions and have come ^ the 

pjeries the order (the de^ee of ox.dat.on COCH, and in 

rL:ri:sro':deHs%^:-C 0 SH":Br.Cl.-NHfco^^^^^^ Re,a^; 

ing position isomers, there does not seem to be . P 

toluene is oxidised most, the m-body the least 'vhere^ m the aceto 

toluidines, o-derivative comes first and the p-denvative last. 

65. Nitration of benzene. 

P. S. Varma and K. A. Joshi. 

Benzene has been nitrated by means of nitric acid alone 
of zinc, copper, tin, and antimony as catalysts. It has 
get some increase in the yield of nitro-benzene m presence metallic tin. 
hMt the yield so obtained can in no way be compared with the yield 
obtained by using a mixture of nitric and sulphuric acid as is done in 

the ordinary nitration. 

66. Studies in the anthracene series. Halogenation and 
nitration (Preliminary). 

P. S. Varma and A. Subramanyam. 

Mono-iodo and di-iodo-anthraquinono (the latter for the 
have been obtained by the action of sodium nitrite and lummg eulphunc 
acid on anthracene and iodine. A number of bromo-compounds ^ve 
also been obtained by the action of bromine fuming sulphuric 
Some of these halogenated compounds have also been 1 jo en 

cases nitro-derivatives have been obtamed whilst m others the ha g 
compounds are decomposed and the halogens liberated. 
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67. Nitration by means of a mixture of nitro-suipbonic 

and fuming nitric acids. Part II. 

P. S. Varma and S. K. Sharma. 

This is in continuation of the work by Varma and Kulkarni (Jour. 
Am. Chem. Soc. 1925, 47, 143.) Sulphanilic acid, a-nitro-naphthalene, 
o-amino-benzoic acid, m-amino-benzoic acid, p*amino-benzoic acid, 
amino-aceto-phenone, naphthylamine-sulphonic acids have been tried 
and a number of nitrated products obtained from them. 

68. The influence of water and sulphuric acid in the 

nitration of hydrocarbons. Part I. 

D. D. Karve and A. B. Kumthbkar. 

The investigation has been undertaken with a view to find out which 


of the twof orms of nitric acid, the pseudo form 



or the aci- 


form 



responsible for the nitration of hydrocarbons. 

The work of Schiifer and of Hantzsch has shown that nitric acid has 
absorption spectra either resembling its salts or resembling its esters 
depending upon the solvent and also upon the concentration. 

Nitration of benzene, toluene, the xylenes as also of some heterocvc- 
lie compounds was undertaken, using definite quantities of the substances 
with varying quantities of nitric acid in different dilutions end also of 
varying proportions of nitric acid and sulphuric acid and the extent of 
nitration estimated by means of the estimation of the NO^ group. 

On account of the mutual solubility of nitric acid and the nitro- 
compound, the measurement of the yield of the compound was rendered 
rather difficult and special methods of procedure had to be employed 
(cf. Spmdler Ann. 224). ^ ' 

The results obtained up to now seem to indicate that the acid with 
the formula seems to be responsible for the nitrations. The work is still 
in progress. 


69. Dyes derived from oxalyldibenzylketone. 

S. A. Saletore and Gopal Chandra Chakravarti. 

Several investigators have so far found that the hydroxyiminazoles 
obtained by condensing phenanthraqumone end acenapthaquinone with 
Bahcylaldehyde m presence of ammonia are all colourless crystalline 
compounds (Japp, and Streatdeld. J. C. S. 1882 41 id« -..j .T^u ^ 
but those derived from substituted salioylaldehvdos are rolntipfH ’ 

and Sircar. J. C. S. 1923, 1659.) It wm tht^fnr? 

the iminazole from oxalylclibontylketone and allicylaldehydl wou“d 

likewise be colourless; whereas this compound was wouia 

brown coloured oryatalline product with .n'’arked chrmnoXrio propertfe? 

better chromophore than phe^an'iSUSn":'’^^ 
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although l.the latter bodies contain condensed benzene nuclei. Several 
other iminazoles derived from oxalyldibenzylketone on the one hand and 
vanillin, nitrosalicylaldehyde, p-and m-bydroxybenzaldehydes, resorcylal- 
dehyde, bromosalicylaldehyde, etc., on the other, are also found to be 
deeply coloured. 

70. Diazotisation of diflficultly diazotisable amines. 

S. Krishna and Ratan Lal Bhatia. 

The usual methods of diazotisation are not workable in the case of 
certain substituted amines; nor are such treatments as pressure, high 
temperature, concentration, solvents, etc., applicable in ali cases. Reali- 
sing this difficulty, a method has been worked out in which the use of 
a basil- solvent like pyridine has been made. The procedure employed 
is to make a solution of the desired amine in minimum quantity of pyndine 
and adding to it a strong solution of sodium nitrite (calc, quantity) m 
water. This mixture is then added to a dilute solution of HCl very 
slowly in small quantities, when it is found that diazotisation proceeds 
satisfactorily. In this way tribromaniline, 2 : 0 dichloro-p-nitraniline, 
dibromo-p aminobenzoie acid and dibromo-p-aminobenzaldehyde have 
been successfully diazotised. 


71. Synthesis of straight chain unsaturated acids 
R. Bhattacharya and J. L. Simonsen. 

It has been recently suggested that iso-eriicic acid is an inseparable 
mixture of two unsatuvated acids which may be synthesised from (a) 
octinine and l4-iodo tetradecan acid, and (b> undecinin and 10-brom- 
undecylic acid. As a preliminary to their preparation the synthesis of 
homologous acids has been tried. 12-iodo-dodecan acid has been prepared, 
in the following way, and condensed with the sodium compound of 
decinin to get behenolic acid. 

Castor oil->-Undecylenic acid— ►lO-Bromundecylic Mo-estor— >-cyano 
undecylic Me-eater-^decamethylene dicarboxylic Me-ester 

Potassium salt of the half hydrolysed ester— ►12-hydroxy Laurie acid 
—►12 lodo-Lauric acid. 

Decinin was prepared by the action of mono sodium acetylide on 
octyl iodide. 

72. Synthetical experiments in the flavone series — Part I 
a synthesis of 7 ; 8-dihydi'Oxy-2-methylchromone and 
of 7 ; 8-dihydroxj flavone. 

K. Venkataraman. 

The method of Allan and Robinson for the synthesis of flavonols is 
now being extended to the preparation of fiavones and flavonols contain 
ing hydroxyls in 7 : S-positions. Thus, by the condensation of gallaceto. 
phenone with acetic anhydride and sodium acetate and hydrolysis of the 
product. 7 ; 8-dihydroxy-2-methylchromone has been prepared; and 
7 : 8-dihydroxyflavone by the interaction of gallacetophenono, benzoic 
anhydride and sodium benzoote. The reactions and dyeing properties 
of those substances are described. 

The synthesis of other hydroxyflavones derived from gallaceto- 
phenone and w-methoxygallacetophonono is in progress. The latter com- 
pound, to w’hicb no reference is found in the literature, is being prepared 
by the action of methoxyacetic acid on pyrogallol in presence of zinc 
chloride. 
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73. Synthesis of substituted thiazines. 

S. Krishna and Mitter Sain Jain. 

Literature on substituted thiazines shows that the methods of pre- 
paration hitherto described give only the symmetrically disubstituted 
derivatives and are applicable only in a very limited number of cases. An 
attempt is now being made to synthesise mono, di-or polysubstituted 
thiazines by a method that should be applicable to benzene derivatives 
containing acid or basic substituents. The present communication des- 
cnbes the synthesis of thiazine by a method which utilises the reactivity 
of the halogen atom in negatively substituted chlorobenzene. 6, chloro— 3 
—nitrobenzene sulphinic acid condenses with anilines, 4 nitro— 2 sulphino - 
diphenylamme (I) being formed. ^ 



This is readily soluble in sulphuric acid. If the blue solution obtained 

bVtTftho'soYution (11) will be precipitated. 

mV/l-n 1? 1^ • ^ dilution, 3 — nitrothiazine 

<ill) Will be obtained and sulphur dioxide evolved. 

leadily reduced to 3-aminothiazine from which 
through the diazo-compound thiazine is obtained. 

aoid1 "'''t'! “.“'“‘i"" of 3-nitrothiazine in acetic 

acid 18 trea^d with hydrogen chloride. The production of this blue 

d?ihi!r regarded a.s evidence of the existence of quinonoid 

Attempts have been made to isolatrsuch salJrbit 

g^o^p " successful due probably to the induence of a nitro 

a interesting because the starting material contains 


74. A new synthesis of raorin and a note on the constitu- 
tion of lotonavin. 

R. Robinson and K Venkataraman. 

P-resoroyUe°anr;d“S a“nd sorum°dSeXlTre^er,''? 

of the product gave 5 ; 7-dihydroxy-3 • 2'^* 4 ' hydrolysis 

yield. Demethylation of this yielded 3 • 5 • 7 • 2' ■ ? 
identical with naturally occurrmg morin -pentahydroxyflavono 

W « « A . a 


ica i;o o : / : z : * -tetrahydroxyflavona— th« * 7 *• — 

“lotoflavin,” the coloring matter of 

Henry. The properties of the synthetic tniroi^. ^ Dunstan and 

comparison of it with Dunstan and Henry’s ‘MotoXvfn 
the two substances were entirely diflereift showed that 

“lotoflavin” it appears probable that “lotoflavin** ia” ®*aniination of 
flavonee, one of which at Icaat haa a hydrixyUrSc S-poamin!"™ 
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75. On the constitution of some dinitro m-Cresols. 

S. M. Sane and S. S. Joshi, Lucknow. 

There are contradictory statements regarding the constitutions of 
dinitro-m-cresols. Gibbs and Robertson have described two dinitro- 
m-cresols : (1) 1-methyI 3-hydroxy-2 : 6 -dinitrobenzene (m p. 74 C) and 
(2) 1-methyl 3-hydroxy 4 : 6-dinitrobenzene (m p. 60 C). Will prepared 
from one of the trinitrotoluenes 1-methyl 3-hydroxy 4 : 6-dinitrobenzene 
(m,p. 74'C), while Borsche prepared 1-methyl 3-hydroxy 4 : 6-dinitro- 
benzene (m.p. 03-65 C) from 3 chloro 4 : 6-dinitrotoluene. According to 
these statements there are thus two dinitro*m-cresols which have the 
same constitution but different melting points and two dinitrocresols 
having different constitutions have the same melting points. 

Investigation has shown that Boische’s 1-methyl 3 hydroxy 4 : 6 
dinitrobenzeno has the m.p. 74 C. Its constitution has been further 
confirmed by the fact that this dinitro-m-cresol and 3 chloro 4 : 6 dini- 
trotoluene from which it is prepared, yield the same dinitrotoluidine. 
Gibb’s and Robertson’s dinitro-m-cresol of m.p. 74 Cis therefore 1-methyl 
3-hydroxy 4 : 6-dinitrobenzene and the bromo derivative which they and 
Kehrmann prepare has the constitution 1 -methyl 2-Bromo 3-hydroxy 
4 ; 6-dinitrobenzene. The 1 -methyl 2-bromo 3-chloro 4 : 6 -dinitroben- 
zene prepared from the last compound is identical with the chlorobromo- 
dinitrotoluene prepared by Cohen and Smithels. 


76. Camphor as a preservative for tan-liquors. 

P. D. Dalvi. 

Aspergillas niger and certain other fungi are constantly found in tan 
liquors and bring about a reduction in the tanning value of the liquors 
owing to the fermentation of the tannic acid induced by the organism. 
The action of various disinfectants or preservatives in diminishing this 
loss has been investigated and of these tried camphor seems the most 
promising, being efficient in small quantities and without harmful effect 
on the activity of the liquor. 


77. Lengthened ortho-di-derivatives of benzene and their 
ring-closure : Part I. 

P. C. Guha and T. N, Ghosh, 

Ortho-nitrophenyl-4*arylthiosemicarbazides on reduction with tin 
and hydrochloric acid yield simultaneously (a) l-o-aminophenyl-4-arylthio- 
aemicarbazides CoH4(NH2) . NH . NH . CS . NHR and (6) l-N-R-2:3- 
benzo-6-thiol*l : 4 : 5*triazines. Compounds of type (a) can be converted 
into compounds of typo (6) on treatment with acetic anhydride and strong 
hydrochloric acid showing conclusively that in the reduction process the 
formation of (a) precedes that of (6). The reactive amino-group of 
compounds of type (o) has been utilised by allowing it to react with 
carbimides and thiocarbimides, potassium cyanate and thiocyanate and 
aldehydes when the following types of lengthened ortho-di-derivatives 
of^henzene (viz. R’NHCO . NH . CflH4 . NH . NH . CS . NHPh, R’NH . 

So * o • S” • *^CH : N-C0H4.NH . NH . 

CS . NHPh where Ry-Ph, tolyl, xylyl, allyl, or H) are obtained and they 

have been made to yield various types of ring-closed compounds, viz. 

benzo-thio-octa-tnazmes and benzo-octa-tetrazines Compounds of type 

(a) give benzo-thio*hepta-triazines and benzo-hepta^tetrazines respec- 

tively on treatment with ferric chloride and hydrazine hydrate. 
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78. Lengthened ortho-di-derivatives of benzene and their 

ring-closure : Part II. 

P. C. Guha and T, N. Ghosh. 

(n^ on reduction, yield simultaneouslv 

(a) ortho-amino.phenyl-semicarbazides and (6) benzo-triazines. Corn- 

crrhim H^ (a), by virtue of the amino group present in it, react with 

etc^ To^ aldehydes, ferric chloride, hydrazine hydrate, 

K \-carbamido-2-semicarbazid-o-benzene, 1 -thiocarbamido- 

V r®’ |.‘°-J’®”P*:‘^‘^>^o-seinicHrbazides, H : 4-bpnzo- 

Hrovt^ o 'r“ V u ' ^''O^^^optatriazines and l-N-R-3 : 4-benzo-7-hv- 
droxy-1 : 6-hepta-tetrazines. The nitro-hydrazine reacts with 

potassium jyana^ pot^sium thiocyanate, o-chlorbenzaldehyde. glyoxal, 
C. 2 KOH Mel, COClo, Cl . COOEt to yield o-nitrophenyl-semi-carbazide 
o-nitrophenyl-thiosemicarbazide, chlorbenzaldehyde-o-nitrophenylhydra- 
zone, glyoxal-o-nitrophenyl-osazone, o-nitrophenvl-methyl-dithi^aAjazi- 
na^ di-o-nitrophenyl carbohydrazide and o-nitrophenyl-ethyl-carbazinate 

and they have been found to form 5 or 6 or 7 or 8 or lb-mer4erVd hetero 
cyclic compounds, as the case may be on reduction. 

79. Hetero-ring formations with I-substituted thiocarbohv- 

drazides : Part I. 

P. C. Guha and S. K. Ray Choudhury. 

^^yclrazine t^roupings, thiocarbohvdrazide 
reacts with various organic substances: (Guha and De, Soc., 19’4 1^5 
1215; J. Indian C. S., 1924, 1. 141 • loor> « e9«>\ x* ^ J ! 

if one of these two hydrazine groups be substituted the behav?our^of the 

p?cduS°'’SvHh 'tlfu .hit theTnsubst * 

JUfpS this object m view a number of mono-aryl-substi- 

^ which not a single member is known up to 

arvl Socar^L^®? action of hydrazine hydrlte upon 

«rViI l i^ * foaad to form oxdiazines 

O’fheptatriazines with monoximes of 1 : 2-diketones 
pyrazoline derivatives with -ketonic esters, thio-octa-diazines with 1 • a’ 

hvd®e*rrt1\h-‘°^'f halogenated ketonr^nd ^t^ 4e Lldc: 

^frrzides"f ParTn.'°“® thioearbohy- 

P. C. Guha and S. K. Ray Choudhury. 

In this part, the action of formic acid, acid chlorides and Anhvri..s.ioo 
carbimides and thiocarbimides have been studied o anhydrides, 

thiodiazolo and 2-anilin”m“o.rthiS ? ^3 ^ ?hiodUrnl‘„''°r;"’“K; • = 
from foi-mic acid and potassium ethyl xanthate ■ thionvl 

phthalyl chlorides yield 2.anilinaiino.? oay 6 : I 3 ^i-dhSLoVe 

2-anjlinamino-5 ; 7-diketo-l : 3-4-thioheDtQdiftyino \“*^“J?°*a 2 oie, 

respectively. Th^*Mt!^ 

tto a„Ti'„n“o? d1^r'^r“° “.P'’" “'‘*«'>y.)® “r.vl-thiooarbohydrazone“«n3 

the action of diirorent ring-closing agents (o.c, HCl NaOTT FaPI i 

upon the mustard oil and isocya^nafe deriva^tivThave be;n Sid t^^ 

yield different types of thiobiazole and triazole derivatives. 
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81. Study in the condensation of compounds with conju- 
gated double bonds with reactive methylene groups. 

Chittaranjan Barat, Calcutta. 

The condensation between compounds like Benzalacetone, with one 
like Cyanoacetamide, was first observed by Sen (J.C.S., Trans., 107 , 
1366 ) who, did not, however, study the mechanism of the reaction. 
The present work was undertaken with a view to do that, as w’ell as to 
compare the effects of different condensing agents, e.g. Sodium Ethoxide 
(Michael), Piperidine (Knoevenagel), Ammonia, etc. Cyanoacetamide has 
been made to condense with ( 1 ) Benzalacetone, ( 2 ) a-Benzalmethylethyl 
ketone, ( 3 ) Benzalacetophenone, and ( 4 ) Benzal-p-Methylacetophenone, 
under all the different conditions mentioned above. The reactions 
appear to take place in the following stages : — 

Ph . CH=CH . CO . R Ph . CH . CH2 . CO . R 

+ i 

CN . CHg . CO . NH2 CN . CH . CO . NHg 


Ph . CH . CHo . C(OH) . R 


Ph . CH . CH., . C . R 


CN . CH , CO . NH 


CN . CH . CO . N 


all of which upon hydrolysis finally yield the Pyridine derivative : — 
Ph . CH-CHo-C . R 


II 

CH2-CO-N 


; R being CH3, C2H3, CoHs, and C0H4 . CH3 


respectively. 

Attempts have also been made to condense Benzalacetone with 
Phenylacetamide, Chloroacetamide, w-Cyanoacetophenone, etc., but with 
only a partial success. Further experiments with other compounds having 
a reactive methylene group, e.g. Nitroacetamide, Acetoacetamide, Bromo> 
and lodo>acetaniides, Cyanoacetone, and ^-diketones have also been 
undertaken. 


82. Cis-trans isomerism in closed ring compounds having 
two sulphur atoms in the nucleus. 


Chittarangan Barat, Calcutta. 


Dibromo succinic acid occurs in two different isomeric forms according 
08 it is obtained by brominating Fumaric or Maleic acids. The assump- 
tion therefore, that they still retain their steric characteristics, is justifi- 
able. It now they are made to condense (after protecting tho carboxyl 
groups, in the form of a salt or an ester,) with Ethylene Mercaptan, tho 
following types of reaction may be expected : — 


t I 

_ 

L r t.: , I -'COOM 

I I H 

- 

*’ ■ ' *Br>C^COOM 

I • 


I ^ I \ COOH . ^ Mfif* 

Cm 

* NuIfrom oibromofumabic 

ACIO.) 


Ch.-S-C 


.H 


\c 


I i I \COOH^ 2 HBr, 

Ch - s-cc OI0ROMO maleic 




rnrtH 


Ar.in 


) 


The condensations have actually been effected in the presence of 
Sodium Ethoxide, in alcoholic suspension, (the mercaptan working best 
as an alkali mercaptide). The products of condensation, though differ- 
ent, have not yet been obtained in a sufficiently pure form. 
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83. Cis* trans-isomerism in ethyl -carbethoxy — thiocar- 

bamate. Synthesis of four-, five-, ^ix- and seven 
membered heterocyclic compounds from ethyl-carbe- 
tho X y - th ioc abamate . 

P. C. Guha and N. C. Dutt. 

Ethyl-carbothoxy-thiocarbamate has been isolated in two isomeric 
forms, one melting at 44 C. and the other at 144°C, and the latter has been 
found to be convertible into the former by boiling with water containing 
a drop of hydrchloric acid. With ethylene diamin the lower melting 
variety gives a compound of the following folmula : 

CMj- NH- 

I 

CMj — NM — CO 

it is insoluble in alkali, whereas the higher melting variety gives a 
compound of the following formula : 

CM, NH C. SM 

I 

CMj CO NH 

it is soluble in alkali. 

Ethyl-carbethoxy-thiocarbamate has been made to react with aro- 
matic amines, hydrazine, phenylhydrazine, urea, phenylurea, thiourea 
semicarbazides, ditamines, and ortho-phenylene diamine and thus a large 
number of interesting hetero-cyclic cyclic compounds have been obtained. 


84. Action of hydroxylamine upon mustard oils : formation 
of — dianilido‘furO’(a : a’)-diazoles. 

P. C. Guha and M. N. Chakladar. 

Hydroxylamine reacts with mustard oils to yield unstable intermedi- 
ate hydrohy-thiocarbamides thus . — 

R-N: .C:S NH-OH RNH. CS. HNHOH, two molecules of which 
get easily decomposed even at the ordinary temperature to yield furo-(n : 
a l)-diazoles with the separation of sulphur and water thus : 


R-NH-C:N0M 

1 

SH 

SH 

i 

R-NH-C: NOH 


Oxidation 

■" > 


RrNH. C: NOH 

J 

RNH.C = N- 

R.NH. C. NOH RNHC= 


+ HgO * 


86. The union of benzoylaoetonitrile with organic bases 
in the presence of salicylaldehyde. Part II. 

Panohapakesa Kbishnamurti. 

Aniline, p-ToIuichne and 1: 3 : 4 Xyhdine react in a way similar to 
piperidine (J.C.S. 1027-^35-1340) with benzoylacetonitrile. Improved 
yields were obtained by using a few drops of piperidine in the above- 
mentioned reactions. Ortho- and raeta-Toluidines. as well as mono-methyl 
aniline, p-brora aniline and methyl anthranilate were unroactive. This 
behaviour Beoms to that recently observed with nitro styrene 

(Worrall, . \®27-^9-1698). The aniline and p-Toluidine com- 

pounds readily yield mono-hydrochlondes, diacyl derivatives, and 
bnghtlycoloured iso-nitroso derivatives. The latter, on benzoylation, 
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give only the benzoyl derivatives of the primary amines. The constitu- 
tion of the aniline compound could be represented by 

(I)CH 2 . Bz . C : NH . NH . Ph . or (II)CH2 . B2 . C . NH . Ph. 

NH 

86. Colour of complex diazoles.— Part III. Double quino- 
noid stnicture — the real chromophore. 

Gopal Chandra Chakravaeti. 

All attempts to correlate colour with the constitution of compounds 
containing fused pyrrol-iminazole or pyridine iminazole ring systems 
have so far been unsuccessful. Hewitt’s rule and its modification by 
Watson and his co-workers are not sulBciently elastic to explain the 
colour of these nitrogenous bodies. But when the theory of quinonoid 
structure is extended to heterocyclic compounds like pyrol and pyridine, 
a ready explanation of the cause of colour in these condensed systems 
is at once available. It is found that all the known coloured condensed 
pyrrol-iminazole or pyridine-iminazol derivatives may be represented a-s 
having a double quinonoid pyrrol or pyridine nucleus in them whereas 
the colourless bodies either do not possess this structure, or if they do 
possess it, their chroinophoric effect is neutralised by the presence of 
other hypsochromic groups. Hence it is suggested that the presence of 
a double quinonoid pyrrol or pyridine ring is necessary so that systems 
containing fused pyrrol or pyridine-iminazole skeletons may develop 
visible colour. 

87. On the interaction of sulphuric acid and bromine on 
ethylbenzylidenediacetoacetate. 

B. M. Gupta and S. C. Rov, Lucknow. 

With a view to obtain a-bromo derivatives of variously substituted 
ethyl glutarate, ethyl benzylidcncdiacetoacetate was treated with con- 
centrated sulphuric acid and bromine. A crystalline compound melting 
at 159^C. having the empirical formula Ci 7 Hi 90 oBr was obtained. By 
studying the products of hydrolysis and oxidation, the constitution of 
the compound hais been fixed as Ethyl aa'-diaceto-a-bromo-/3-phenyl- 
glutaric acid ester. This formula has been further confirmed by the 
study of the product of its interaction with aniline, which is a crystalline 
compound having the empirical formula C. 22 H 25 O 4 N and melting at 131 “C 

88. Preparation of P. cbloraniline. 

K. Habib Hasan, Hyderabad (Deccan). 

Chattaway and Orton (1001) described a method of chlorinating 
acetanilide by bleaching powder in glacial acetic acid. A good yield 
of O. and P. compounds is obtained. On hydrolysis of the anilides the 
yields claimed for both anilines are not obtained nor the method of 
separating P. chloraniline is suitable. The causes of this loss had been 
the subject of this paper which will be described. 

89, Wandering of groups during brominations. 

M. G. Srinivas Rao, C. Srikantia and M. Sesha 

Iyengar, Bangalore. 

Work continued — (inde Reports, Science Congress, 1926 — page— 147) 
with 6 -nitro 4-methoxy B-resorcylic aldehyde, which on monobromina- 
tion yields a normal brom-nitro-aldehyde ; but this on further bromina- 
tion apparently rearranges to give a dibrom-nitro derivative, in which 
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the aldehyde is absent. The second phenolic group in the last was 
ethylated and the product thus obtained was found to be identical with, 

(1) the nitro derivative of tri-brom resorcinol, in which both the 

phenolic groups had alternatively been alkylated with methyl 
and ethyl iodides respoctivel 3 ', and 

(2) the dibrom (ethylated) derivative of 4-nitro resorcinol S-methyl 

ether, in which the nitro-group is in the same position as 
in the original nitro-aldehyde mentioned first. 

From these and a few other experiments the authors are led to 
conclude that the nitroxyl group has wandered during bromination. 
Work on similar and allied compounds is under way in order to gather 
more evidence in favour of this conclusion, since such wandering of 
nitroxyl is not common. 

90. Para-amiaophenylstibinic acid and its amine salts. 

SuDHiR Chandra Niyogy, Calcutta. 

The complex nature of Phenyl Stibinic acid and its derivatives has 
been held by Schmidt (Ber. do, (1922) 697) while Macallum (J. Ind. 
Chem. Soc. 42, (1923) 468 T.) maintains from molecular weight deter- 
minations that they are simple molecules. The former view seems to 
be correct from the facts 

(1) They lose all, excepting one molecule of water^ when kept in 

v^uo over Sulphuric acid, showing that only one molecule 
of water is present as water of constitution, and are there* 

Sb0.rH.0,3H^S" or ,(3CeH, • 

(2) They dissolve completely in Jrd their equivalent of alkali giving 

a solution neutral to litmus, which, however, turns acid on 
keeping, and takes up the full requisite amount of alkali 
gradually, yielding a neutral solution which remains so even 
on keeping or heating. 

Hence it is concluded that these compounds, instead of being formed 
by the replacement of one of the hydroxyl groups of o-Antimonic Acid 
A .A \ ^ , • are produced by a complex association of 3 molecules 

of Aryl stibinic acid, which gradually breaks up into individual molecules 
with KOH or NaOH, while LiOH gives the product 2Ar. Sbo, with 
varying amounts of water. With a view to settle the question of the 
constitution of the Aryl stibinic acids, amine salts were prepared by 
adding the requisite amount of the corresponding amine to an aquaeous 
suspension of p-amino stibinic acid, which dissolves readily (in a few 
CMOS by slight warming) filtering, and precipitating the salt with alcohol. 
The following salts with p-aminostibinio acid have been prepared ■ 
Methylamine, Dimethylamine, Trimethylamine, Ethylamine, Diethyb 
amme, Tnethylamine, Propylamine, Isobutylamine, Iso-amylamine 
Benzylomme and Phenyl-ethylamine. Analytical data obtained show 
that they contain 3 molecules of Aryl stibinic acid and one molecule of 
the base which corroborates the view held by Schmidt (loo. oit). The 
physiological actions of these compounds are now being investigated. 


91. Tho essential oil from the flower-heads of Cytrthopogon 
coloratus Stapf. 

P. Pabameswabam Pillai. 

The essential oil from the fiower-heads of Cymbopogon coloratus Stapf 
has been described and is shown to contain i-campheno (app. 16 per 
cent.) f-limoneno (6 per cent.) l-bomeel (8 per cent.) geraniol (10 per 
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cent.) camphor, a mixture of sesquiterpenes one of which gives a 
nitrosate (m.p. 154-C) and a nitrosochloride (m.p. 17PC) and is pro- 
bably a-caryophylleno. 

92. Jute-seed oil. 

Nibmal Kumar Sen. 

The brown seeds of Corchorus capaularies yield 14-73% of oil by 
extraction with petroleum ether. The refined oil show a sapon. value 
184-4, Iodine value (Hubl's) 102-6, acetyl value 27*3, acid value 1’5, 
Reichert Meissel value 0. 16, Hohner’s value 94-1, Glycerol 812% 
unsaponifiable matter 2.77%. The mixed fatty acids (free from unsaponi- 
fiable matter) of the oil are a white solid mass; has the following 
properties : m. p. 3l'5'32 C, Titre 29-9 Iodine vaUie 113 44, neutralisation 
value 200 2, mean mol. wt. 280-2, and contain 20% solid and 80% liquid 
acids (Twitchell). The liquid acids give no ether-insoluble compound 
by bromination and are composed of 70 02% Oleic and 29 98®o Linolic 
acids and yield di and tetrahydroxystearic acids respectively by oxidation 
with alkaline permanganate. The solid acids melt at CO-52" C and yield 
“Crude Archidic acids ’’ melting at 74-75 C. The unsaponifiable matter 
contains phytosterol. When purified the oil is suitable as a food and is also 
satisfactory for burning purposes. 

93. Properties and composition of sandal seed oil. 

M. Sreenivasaya and N. Narayana. 

Sandal seeds contain 50-55 per cent, of a thick viscous oil. On 
exposure to light, the oil spontaneously thickens to a resinous mass; 
at 130^-140'^^C. sulphur is absorbed resulting in a plastic rubber-like 
compound. On saponification with alcoholic potash a white resinous 
mass is thrown out which has very high iodine value. An ether extracted 
oil has the following physical and chemical constants : — 

Refractive index at 60 C. 1-4790; Specific Gravity, at 30 C. 0-9304; 
iodine value 130-140; Sap. Value 185-195; acid value 20-25; Hehner 
number 96-97; Richert-Meissel value I '5; Polensky number 0-2-0-3 
Mean mol. weight of the mixed fatty acids 288*5. 

94. Indian Cubeb oil. 

V. P. Shiktre. 

• The fruits grown in the Mysore Province gave on distillation with 
steam 7*5 per cent, of an essential oil. The oil has been found to contain 
d-sabinene (28 per cent.) d-terpinine and cincol (15 per cent), d-terpinenol- 
4, d-terpineol, an unidentified primary alcohol, 1-cadinene and another 
sesquiterpene. Another sample of oil was found to contain df-sabinene and 
the other constituents were the same as in the first sample described. 

96. The constituents of Sweeriia chiraia. 

A. Janaki Ram. 

Sweertia chiraia, the well known valuable indian medicinal plant has 
been partially examined by Sahiar in 1914 and Subramaniam in 1924, 
A more extensive investigation of the same has now been undertaken. 

By steam distillation of the alcoholic extract, a crystalline acid, 
a phenol and isoamyl alcohol have been obtained. 

The residual resin insoluble in water has yielded an acid M.P. 312"C 
and a neutral body M.P. 133°C. 

(The non-volatile portion soluble in water contains an acid M.P. 

193°C.) 
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96. Thevetin • a crystalline glucosido from the seeds of 
Theveiia neriifolia. Part I. 

P. Ramaswami Ayyar. 

The defatted seed-kemels of the yellow oleander yield to alcohol 
about 1*0 per cent, of a glucoside which has been obtained in the form 
of glistening white plates melting at 215'" after softening as 190^. 

Analysis gave the following values (7, 56*2; H, 7*2; O. 36*6 hydroxyl 
2—4, methoxyl 3*0. [a]^3i‘"=— 39'2’". 

Hydrolysis with 1 per cent, sulphuric acid gave 57 per cent, of sugar, 
and 48 per cent, of Non*sugar. 

[ajyjSlo for the sugar was + 22*7'"; and an osazone was obtained melt- 
ing at 205'" and a pentacetate melting at 180°. 

From the non-sugar, an acid was obtained melting at 150° and 
having an equivalent of 425. 


97. On lignoceric acid from the seeds of Adenanthera 
pavonina. Part I. 

P. Ramaswami Ayyar. 

So far the main sources of lignoceric acid in nature have been 
beechwood tar, and peanut oil. It has been found that the above seeds 
yied 14% of a fixed oil equivalent to 13% of mixed acids. From the 
latter pure lignoceric acid C24H48O2 melting at 80-8 IX has been prepared 
with a yield of 1*5 per cent, on the seeds. 

The acid^on bromination by Volhard’s method yields a bromo-acid 
melting at 70-7 1 '"C whose bromine content and equivalent weight 
correspond to the formula C24H47Br02 and the lignoceric acid thus 
appears identical^ with the acid previously obtained from other sources 
The constitution is being investigated. 


98. On Rubiadin. 

Prafdlla Cbandra Mittbr, Monmohan Sen, Prafulla 

Kumar Paul and Pbiyaual Gupta, Calcutta. 

In the Bombay So-ssion of this Congress (1926) one of us (M) drew the 
attention of the Congress to the fact that the product of condensation 
of cresorsollenic acid with benzoic acid which was supposed, in an earlier 
communication to the Congress, to be Rubiadin, melts on reputed 
crystallisation at 266’-206;C and therefore it could not be RuWadin. 
Unfortunately the mistake in the earlier communication has been allowed 
to continue in the proceedings. 

It has now been found that the l methyl-2-4-dihydro.Ky.anthraquino. 
"f ?aro der,yfttive M. P. 1 81°-182X which on de-occtylation melts 

at 265 -266 C, so that there cannot be any doubt that Rubiadin is not 
l-methyl---^dihydroxy anthraquinone. Recently Stauder and Adams 
it A™®*"* PP' 2043) have come to the same conclusion. 

them melts at 
<'^***®^* they have not analysed) melts 
at 176 C. Evidently S. and A. had a very impure product in their hands 
due no doubt to the lorge number of stages involved in their synthesis. 

.JX.® have.also succeeded in synthesising Rubiadin itself by condens- 
ing 2-6-dhydroxy-p.toluic acid with benzoic acid (Schunck and March- 
lewskis original method : T, 1894, 66, 182). The 3 methyl-2-4-dihydroxy 
onthraqumone melts at 290X and its acetyl derivative melts at 226X. 

The oxy-methyl-anthraquinones present in nature have hitherto been 
regarded os derivatives of either a-or j8-methyl anthracene. It now sooma 
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as if there is no a-methyl anthracene derivative among the natural 
products for within the last few years substances like chrysorobm, 
chrysophanic acid, Rhein and Emodin which at one time or had been 
regarded as a-methyl anthracene derivatives have been proved to bo 
^•methyl anthrcene derivatives. Rubiadin is here proved to be a 
^•methyl anthracene derivative. 

One of us (M) is now engaged with Asoke Kumar Sen in the s^thesis 
of Munjisthin which probably bears the same relation to rubiadin as 
Rhein to chrysophanic acid. 

99. Curcumene. 

B. Sanjivauao. 

This hydrocarbon, occurring in the essential oil from the rhizome 
of Curcutna aronuitica Salisb. and characterised by a trihydrochloride 
(m.p. 84-85 C and a nitrosate (m.p. lOO-lOl C) has been found to be a 
mixture of two sesquiterpenes which liave been separted and the names 
a and /S-curcumene proposed, la curcumene is characterised by the 
nitrosate (m. p. 100-101 C) and has been obtained by a series of reactions 
from the nitrosate and has the following constants : — 

30 30 

(d =0 -8633; n =1-4944; [a] =-35 • 4® [« ] = 

30 If 

68 • 86 • 124-126/ 

10 

Its molecular refraction shows it to be a monocyclic sesquiterpene. 
It takes up only two atoms of bromine and gives a liquid raonohydro- 
chloride and does not give a naphthalene derivative on treatment with 
sulphur. 

fj3-curcumcne is obtained from the solid trihydrochloride and gives a 
liquid hoxabromide and an excellent yield of the solid trihydrochloride. 

30 30 

id =0 -8625; n =1-4888; [a] = -37 • 5® [/? ]=68 - 23). 

30 ff If I- If 

Some experiments with these sesquiterpenes have been described. 

100. Delignification of jute fibre. 

JoGENDRA Kumar Chowdhury and Ramendra Kumar Das, 

Dacca. 

The object of the following work is to remove incrusting matters 
of jute with least possible injury to the structure of the fibres. 

The usual methods of removing lignone complex from lignocelluloses 
reduce jute to ultimate fibres or cells and also attack more or less the 
cellulose complex. In creosote, however, a solvent has been found 
which dissolves lignone matter without similarly affecting cellulose. 
Owing to the acidic nature of creosote, the fibre however becomes brittle, 
the cellulose being evidently reduced to hydrocellulose. This advei-se 
effect has been overcome by the addition of basic snbstances such as 
pyridine. A sample of raw jute whose lignone and pentosan contents 
were 19-69% and 11*0% respectively, when treated with creosote mixed 
w-ith 10% pyridine under optimum conditions of temp. & pr. Yielded 
a fibre which was of apparently good tensile strength and whoso lignone 
and pentosan contents were only 4-4% & 8-67% respectively. On 
treatment with alkali, the lignone and pentosan contents were further 
reduced to 2.5% and 409% respectively. The fibre thus obtained gives 
all the characteristic microscopic colour reactions of cellulose and has 
fairly good tensile strength. 

Incidentally, the theory of Wislicenus, that in lignocelluloses. 
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cellulose and lignone complexes are held together by forcees of surface 
energy, is supported. 

101. Excoecaria agallocha as a source of power alcohol. 

Hemendra Kumar Sen, Stndhu Bhusan Ghosh and Patit 

Paban Pal, Calcutta. 

In continuation of our search for a suitable material for the produc- 
tion of power alcohol, we were led to the investigation of the sawdust 
from a particular variety of wood. Excoecaria agallocha which grows 
abundantly in Sundarban tracts and is now being used plentifully for the 
match industry and also for making cheap packing cases. Whilst with 
most species examined before, 22 24^,^ of reducing sugar was found to be 
the maximum production after hydrolysis by Simonsen’s process, namely, 
digestion with very dilute sulphuric acid under 9 atmospheric pressure, 
with Excoecaria agallocha the yied of sugar was about 40% of the weight 
of dry sawdust. Of this about 10% was readily fermentable, giving 
approximately 39 gallons of absolute alcohol, a figure practically double 
of what was obtained in the past. With appropriate figures of cost, 
a gallon of absolute alcohol from Excoecaria agallocha would work out at 
6 05 annas. Given a continued supply of this wood, there is thus an 
excellent prospect of power alcohol industry in the province of Bengal. 

102. The constituents of Plumbago Zeylanica Linn. 

M. C. Tumaunkatti, 

‘ Plumbagin.’ the active principle of the drug, has been isolated in a 
pure form. It forms orange yellow silky needles melting at 78'C. It is 
soluble in most organic Bolvents and in alkaline solutions with formation 
of a crimson or pmk colour. The combustion and the molecular weight 
determination indicate an aromatic ring compound. The deep red colour 
With feme chloride solution indicates a phenolic hydroxyl group in the 
compound. The benzoyl derivative melts at 146"C. Further physical 
and chemical properties are being studied with a view to determine the 
constitution. 

103. A micro-method for the analysis of proteins. 

N. Nabayana and M. Srebnivasaya. 

Van Slyke’s well-known method of protein analysis has been extend- 
ed and modified for dealing with 100 to 200 miligraras of substance, a 
twentieth of the quantity usually employed for a micro-analvsis The 
precipitation of the hexone bases by phosphotungsic acid, which is affect 
ed by the presence of salts, is controlled by the effective removal of the 
hydrochloric acid from the protein hydrolysate in vacuo over froshlv 
burnt lime, ^gmine is estimated by flavionic acid and histidine bv 
bromination. Total mono-amino and diamino nitrogen is estimated bV 
the Van Slyke micro-apparatus. Cystine is estimated by a micro-estima- 
tion of sulphur after Progl. Tyrosine is determined colorimetrically. 

104. Studies in sap analysis. 

M. Srebnivasaya and B. N. Sastry. 

(1) Carbohydrates in saps. 

The estimation of Sugars in saps is complicated by the presence of 
interfering impurities such as tannins, gallic acid, dextrins, proteins and 
similar bodies. Precipitating agents like basic lead acetate, dialysed 
iron, fibrous alumina, mercuric chloride, etc. have proved unsatisfactory 



Section III, Chemistry, 


35 


in oiie way or another. A very suitable method consists in the prelimin- 
ary removal of dextrine and the greater part of the proteins by an 
addition of 10 volums of 95% alcohol containing a little ammonia. The 
alcoholic filtrate is concentrated on a waterbath, tannins, etc., are elimin- 
ated by dialysed iron, and the clear filtrates used for the sugar estima- 
tions by Bertrand’s method. The direct reducing sugars are estimated 
as dextrose, the Citric acid hydrolysis gives cane sugar, and the HCl 
hydrolysis gives Maltose. Invertase and Maltase are also being tried for 
the estimation of Sucrose and Maltose. 

The saps can also be absorbed on fat free filter paper, extracted bj’’ 
95% alcohol containing a little Ammonia and the alcoholic extract treated 
as above. This modification gives excellent results. 

105. A comparative study of different methods for the estima- 
tion of pentosans. 

I). D. Deshapande and Roland V. Norris, Bangalore. 

A comparison of the phloroglucin method of Tollens, the barbituric 
acid method of Jagger, Jelle’s bisulphite^Iodine method and various 
colorimetric methods. 


106. The estimation of p)rruvic acid. 

B. H. Krishna, 

Description of a method suitable for estimation of small quantities of 
pyruvic acid, from 2 to 20 mgms, in biological fluids. The acid is reduced 
to lactic acid by Zinc and H 2 SO 4 in the presence of a trace of copper sul- 
phate. The resulting lactic acid is oxidised to acetaldehyde which is 
estimated by Clausen's method of titration against Iodine. A condensing 
unit is described by which the aldehyde can be transferred into the 
receiver by aeration with carbon-dioxide without any water passing into 
the receiver. The experimental errors involved and the correcl^ions 
required to allow for these are discussed. 

107. The action of tannase on tannic acid. 

P. D. Dalvi and Roland V. Norris, Bangalore. 

An investigation of the factors influencing the action of tannase 
derived from Aspergillus and other moulds. 

108. Diastatic activity of spiked sandal leaves. 

M. Sreenivasaya and B. N. Sastry. 

The excessive accumulation of starch in the leaves and stems of 
spiked sandal has been accounted for by the supposition that the poor 
diastatic activity of spiked materials does not allow the rapid transloca- 
tion of the starch. Experiments carried out to verify this point showed 
us that, contrary to the above supposition, the starch hydrolysing capacity 
of the spiked leaves is invariably greater than that of healthy loaves. This 
has been further confirmed by the enzyme analysis of saps. The greater 
diastatic activity of spiked leaves does not appear to be due to the pre- 
sence of any associated activator. The starch hydrolysis has been 
followed and it has been shown that starch splitting by the spiked-leaf- 
diastase and healthy leaf -diastase are different, the saccharifying capa- 
city of the former being greater. 
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109. Ph3^sical chemistry and biochemistry of haemolysis. 

K. C. Sen, Allahabad, and S. K. Basu, Calcutta. 

A large amount of work has been done on the haemolysis of red blood 
corpuscles by haemolytas, but no satisfactory explanation has yet been 
given. In order to find out a suitable explanation, the present authors 
have earned out a large number of experiments on this subject The 
expenments have been divided into two main parts, namely, first, a 
colloid chemical study of the corpuscle constituents such as lecithin, 
cholesterol hemoglobin and albumin, and secondly, the homolysis of 
sheep s red blood corpuscles by bild salts and their inhibition by normal 
serum and egg protein. The haemolysis of sheep's erythrocytes and 
horse erythrocyt^ by heavy metals and by acids, as well as the behavi- 
our of saponin, of alkali and of hypotonic solutions as hemolytes have 
been diseased. The following summary gives the main results obtained. 

1 . Haemoglobin forms a negatively charged colloid in water. Acids 

sensitise and alkali peptises the sol. Towards electrolytes it behaves 
ike a typica hydrophobic sol. The importance of keeping blood alka- 
line in normal health is obvious because otherwise the hemoglobin would 

fo^bin would lose its power of forming oxi-hemog- 

2. Haemoglobin sol is sensitised by alcohols, lecithin, albumin and 

. alkaline solution, however, lecithin does not sensitise the 
sol. Mixtures like barium chloride and caustic potash and potassium 
chloride and caustic potash have a considerable antagonistic action. 
Saponin precipitates the hemoglobin sol in slightly acid medium, but not 
in alkaline medium. Soaps (alkali) have a great peptising action. 
Sodium taurocholate has also a peptising action. 

3. The lecithin sol behaves like a hydrophillic colloid. With heavy 
metals, haemoglobin has a sensitising action. 

4. Lecithin stabilises cholesterol considerably, but in presence of 
excess of cholesterol, it is itself sensitised. 

6. Saponin and sodium taurocholate peptise lecithin. 

o’ experimental study has been made on the inhibitory effect of 
blood serum and egg protein on glycocholate and taurocholate hemolysis 
of sheep s red blood corpuscles. It is shown that this effect is only a 
special case of the general antagonistic action between a sensitising and a 
peptising agent in diphasic systems. 

^ 7. It has been found that glycocholate is a much stronger hemoly- 

sing agent than taurocholate. 

8. The mechanism of the haemolysis of red blood corpuscles by 
haemolytes has been discussed. It is shown that the corpuscle membrane 
18 in the colloidal state, and haemolysis may occur either due to an 
extreme coagulation whereby cracks will be formed, or by extreme pepti- 
sation whereby all the particles will go into apparent solution thus loosen- 
ing the whole structure. In some ceises it may be due to a pure 
osmotic effect where a mechanical rupture of the membrane is posable. 
This view will explain the following cases: — Haemolysis by hypotonic 
solutions, by acids or alkali, by saponin, soap and bile salts, by narcotics 
and possibly that due to boctericidal action. 


110. A biochemical investigation of healthy and spiked 
sandal twigs. 

M. Sreenivasaya and D. A. Rama Rao. 

A systematic analysis of twigs from two sandal areas reveals the 
interesting facts that the spiked specimens contain more nitrogen and 
probably more carbohydrate material than the healthy tissue but less of 
some of the mineral constituents than the healthy ones. The starch con- 
tent of the alcohol extracted residue is under investigation. 
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111. Studies in Cholam diastase. Part 1 : electrodial 3 "sis 

and electro-osmosis of Cholam diastase (Preliminary 
note). 

D. Narayanamurti and Roland V. Norris, Bangalore. 

By electrodialysis cholam malt diastase can bo purified and consider- 
ably increased in activity. The ash and protein content are much 
reduced by this method. 

An attempt waa made to test the two*enzyine theory of diastase bv 
electro-osmotic experiments. Preliminary experiments conducted in a 5 
celled apparatus indicate some evidence in lavour of the theory, the 
ratio, liquifaction power, saccharification power, being different in the 
different fractions. 

Some electro-ultrafiltration experiments with diastase are also 
described. 

112. Kinetics of diastatic action. 

D. Narayanamurti and Roland V. Norris. Bangalore. 

The kinetics of the hydrolysis of starch by cholam diastase is discuss- 
ed and an explanation for the divergencies in the results of various 
observers sought for. Experiments on the hydrolysis of potato, rice and 
cholam starches and oyster glycogen are described. In agreement with 
other observers glycogen is found to be the most resistant. Experiments 
designed to elucidate the difference are described and the probable 
causes for the variation in the resistance of the different starches 
discussed. 


113. A bio-chemical study of spike disease of sandalwood. 

A. V. V. Iyengar and Roland V. Norris, Bangalore. 

A comparison of the composition of the leaves of the healthy and 
diseased trees and a physico-chemical study of the leaf sap. Carbo- 
hydrates and nitrogen are both increased in the diseased leaf while a 
diminution occurs in some of the mineral constituents. 


114. Effects of Hydrogen-ion concentrations on rice cultures. 
S. K. Mitra and Lokenath Phukan, Jorhat Assam. 

concentrations on rice cultures were studied 
standard nutrient solution and with hydro- 
chloric acid and caustic soda as the adjusting mediums the conceiitra- 

solutions ranged from 3 0 to about 8 4. 
AnA I? ^*th one-month old seedUngs for a fort- 

Honof growth ^ millimetera was taken Is the crite- 

The results were as follows : 

of o “ concentration 

Concentrations were distinctly inhibitory 

and 1 .' . ^ “'‘tali, the roots developed far 

l^ta«on o?0.3% ™ ^^own at a concen- 

‘'e'ationship was found between the hydrogen ion con- 
I the culture solutions and their corresponding rLt lengths, 
which showed a steady increase with the higher PII values. PJf 3-9 wa-s 
distinctly toxic whereas P/f 3-3 was extremely toxic to root growth. At 

« 0, the development of roots was bilow normal 
but beyond this it was quite satisfactory. The highest root growtli was 
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attained at FH 7 9 but further on a drop was shown at PH 8‘4 which is 
however, not quite confirmatory and requires further experimentation. ' 

115. Effects of Shivers thvee-salt nutrients on rice seedlings. 

S. K. Mitra and Lokenath Phukan, Jorhat, Assam. 

Following Shive s procedure an experiment on the effects of the 
three-salt nutrients of mono-potassium phosphate, calcium nitrate and 
rnagnesmm sulphate was tried on the development of roots in rice seed- 
lings. The nutrient solutions were arranged to give all possible combina- 
tions m variations of one-tenth to eight-tenths of the total osmotic con- 
centration of 1-75 atmospheres, for each of the three salts used. The 
results of the experiment wore as follows : 

1. The culture showing the highest root development had five- 
tenths of its total osmotic concentration due to monopotassium phos- 
phate, two-tenths due to magnesium sulphate and three-tenths due to 
calcium nitrate. Similarly, other high root developments were charac- 
tensed by high concentrations of monopotassium phosphate and low con- 
centrations of calcium nitrate and magnesium sulphate. 

2. ^e culture showing the lowest root development had tbree- 
tenths of its total concentration due to mono-potassium phosphate, five- 
tenths due to calcium nitrate and two-tenths due to magnesium sulphate. 
The re^on of low root development was characterised by low concentra- 
tions of mono-potassium phosphate and high concentrations of calcium 
nitrate or magnesium sulphate or both. 

3. The best and the worst cultures contained the metallic ions of 
raa^etism, calcium and potassium in the proportions of 0*56 : 0*43: 1‘00 
and 0'93 : 1*20 ; 1*00 respectively. 


116. On a new device for maintaining better vacuum in the 
vacuum pan apparatus. 

N. G. Chattrrjeb. 


117. A history of chemistry in the Punjab. 

H. B. Dunniclipp and Rama Krishna Bahl, Lahore. 

The paper records the development of the subject from 1849 to the 
present time in Geology, Medicine, Agriculture and Education. 


118. The action of sulphuretted hydrogen on potassium 
chromate solution. 

H. B. Dunniclipp and Chaman Lal Soni, Lahore. 

In dilute solutions {2-15% KgCrO*) the colour changes from yellow 
to evolution of heat. Chromium is recovered quantitatively 

^Iphate potassium is obtained as pentasulphide and thio- 


119. The action of substituted amines on camphoric anhy- 
dride. Bromocamphoranilic acids and camphoro- 
bromophenyhmides. 


Mahan Singh, Ram Singh and Kishen Lal, Lahore. 

The reaction 


^conmc^h<,r_ 

^ COOM 





NC^H^R H2O 
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is dependent on the nature of the Group R. Bromanilines have been con- 
densed with camphoric anhydride. The yields ot the imides are, p., 
40%, m., 25%, o., 5^0- The substances are optically active and their 
rotations have been found in various solvents. 

120. The solubility of mercuric bromide in ethyl alcohol. 
Kishen Lal and H. B, Dunnicliff, Lahore. 

The values found by the method of Chugaev and Khlopin (Z. Anotg. 
Chem. 1914. p. 159) are consistently higher than those recorded by Timo- 
feiew. 


121. The causes and prevention of saline efflorescences on 

Masonry. (Preliminary Note.) 

H. B. Dunnicliff and Rama Krishna Bahl. Lahore. 

The nature of a number of efflorescences has been examined and 
attempts made to find if any changes which should cause such efflores- 
cences are developed during the baking of the bricks. 

122. Compounds of hexamethyleue tetramine with certain 

salts of silver and other metals and the influence of 
anionic volume on the capacity for association by the 
central positive atom. 

Priyada Ranjan Ray and Jyotikmoy Das Gupta, 

Calcutta. 

It has been established by Ephraim (Ber, 53, 548, 1920; 54, 973, 
1921) that the capacity of a cation to associate with neutral molecules 
increases with the anionic volume. With n view* to further test the vali- 
dity of this conclusion the authors have prepared a number of well-crys- 
tallised compounds of he.xamine with various silver salts like cyanide, 
cyanate, thiocyanate, perchlorate, chromate, dichromate, molybdate, 
tun^tate, sulphate and selenate. From a stu.iy of the nature and com- 
position of these compounds as well as of some other hexamine silver salts 
previously described by others, it was concluded by the authors that 
Ephraim s generalization holds good also in the case of hexamine com- 
pounds. Anomalous result in the ca.se of silver fluoride is attributed to 
the formation of a complex anion of silver and fluorine due to polymeri- 
zation. With a common anion the capacity of the cation for association 
has also been studied in the case of certain newly prepared hexamine 
compounds with cyanides of copper, cadmium and silver. The composi* 
tion of these latter compounds has also been e.xplained in the light of 
Ephraim s conclusion. The failure of tellurate, phosphate, borate, 
lodate, arsonite and arseniate of silver to associate with hexamine mole- 
cules has also been accounted for on similar gr jnds. All the hexamine 
compounds described in this paper have been obtained by a method 

b^ed on the principle of substitution from an ammoniacal solution of the 
salts. 

123, Active aluminium. 

G. Sambamurti and N. L. Narasimham, Rajahmundry, 

Aluminium becomes activated by amalgamation and the activated 
metal serves as a good reducing agent in a neutral medium. The activa- 
ted metal readily oxidises in moist air having traces of CO 2 . 
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124. The interaction of sulphur dioxide and ammonia. 

Gt. Sambamorti and M. N. L. Narasimham, Rajahmundry. 

Dry sulphur dioxide and dry ammonia interact producine two 
isomers of the constitution. ® 

.O.NH 4 ? / N 

o:s< + s< 

^ NH2 ^ \ NH2 

125. Equilibrium diagram of the system arsenic-antimony. 

Q. A. Mansuri, Aligarh. 

The system has been studied both thermally and microscopically with 
Arsenic and antinnony alloy in all proportions. The curve gradually 
rises from the melting point of antimony to that of arsenic and the 
diagram is similar to that of copper and nickel. The two metals form a 
continuous series of mixed crystals which are hexagonal in shape. 


126. The system Water — Potassium nitrate — calcium nitrate 
Mohammad Abdul Hamid and Ram Das. 

of the relatively great electroaffinity of the nitrate ion. 
T^k^qI T V? nitrates is found to occur in but few cases, 

valencv'^ffl^ f nitrates are formed only when one of the metals has a 
volume ® metal is of high atomic weight and 

The formation of a double nitrate of Potassium and 

Barium, K 2 Ba(N 03)4 [VVallbridgo, Amer. Chem. Jour. 32, 261, 1904] led 
us to conclude the possibility of the existence of similar double nitrates of 
Potassium with other alkaline earth metals. In the case of Calcium no 
evidence of double nitrate formation has been found from our investiga- 
tion of the system H20-KN03-Ca(N08)2 at 26 C. 

,. ^ num^r of hydrates of Calcium Nitrate have been reported in 

literature. Our observations that the only stable hydrate at 26 C is the 

agree with t^^^ of Basset 

and Taylor [Jour. Chem. Soo., lul, 676, 1912]. 


127. Heterogeneous equilibria between the sulphates and 

nitrates of sodium and magnesium and their aqueous 
solutions. 


Mohammad Abdul Hamid and Amba Parshad. 

The quaternary system H 20 -Na 2 S 04 -NaN 03 -MgS 04 -Mg(N 03)2 
hM been investigated at 26;C. In addition to the solid phases met with in 
the ternary systems at this temperature, a new surface appears in the 
quaternary system which probably represents the saturation field of the 
lower hydrate or hydrates of Magnesium Sulphate 


128. lodates of titanium. 

Pbiyada Ranjan Ray and Haribola Saha, Calcutta. 

By the action of iodic acid dissolved in nitric acid (1 : 3 by volume) 
upon freshly prepared titanic acid dissolved in the same solvent, a basic 
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iodate of titanium has been obtained. The individuality of the substance 
in question has been established by the fact that the same product was 
obtained from the liquid phase of varying concentration. It is preferable 
to regard the compound as a complex tetra-hydroxy di>iodate titanic 
acid for several reasons. It is converted by heating to lOO^C to the 
proper basic titanium iodate. Salts of complex hydroxy*iodato-titanic 
acid have also been prepared. 


129. A note on a new method of volumetric estimation of 
mercuric oxide. 

pRiYADA Ran JAN R.iy and Jyotirmoy Das Gupta, 

Calcutta. 

Mercuric oxide completely dissolves in sodium thiosulphate solution 
in the cold with liberation of an equivalent amount of alkali and forma* 
tion of the complex mercury sodium thiosulphate. The reaction is a 
quantitative one and the amount of mercuric oxide in a sample can be 
easily determined by titrating the alkali disengaged. The excess of 
thiosulphate present does not interfere with the titration of the alkali. 
This furnishes a rapid method of evaluating mercuric oxide in commercial 
samples of the same, in basic salts of mercury and in various medicinal 
preparations. It has got sure advantages over the potassium iodide 
method of Rupp and Schirmer (Pharm. Zeit. 1908, 63, 928) being much 
less expensive ; the results however are equally good. 


130. Catalytic decompo.sition of nitrous oxide. 

M. S. Shah. 

In the analytical investigation of the reaction (C + N 2 O) at various 
temperatures it was found that nitrous oxide decomposes at a lower tem- 
perature in presence of charcoal than when heated alone. This suggests 
that the behaviour of charcoal is catalytic. On examination of the cata- 
lytic influence of thoria, alumina, titania and platinum, a similar lowering 
in the temperature of decomposition of nitrous oxide was observed. 
Comparison of curves for nitrous oxide decomposed in an hour against 
temperature in presence of these substances showed that these substances 
act as catalysts in the order : thoria, charcoal, alumina, platinum black, 
titania and platinum foil. 


131. Interaction between hydrated copper oxide and neutral 
Balt solutious. 

M, P. Venkatarama Iyer. 

Hydrated copper oxide thoroughly purified by repeated washing and 
subsequent electro-dialysis to remove the last traces of alkali is found by 
electro-osmotic measurements to be positively charged in contact with 
conductivity water. It develops appreciable quantities of alkali when 
shaken up with solutions of neutral salts. The pH developed depends 
upon the effect of the anion and not very much on the cation used. The 
variation of the electrical charge of the substance with various electro- 
lytes can be correlated to the pH measurements. The total quantity of 
alkali liberated by repeated shaking of a given quantity of the sample 
with potassium and barium chlorides has been measured and found to 
be a constant quantity. The pH, after attaining the value 7 '6, remains 
constant on subsequent shaking with potassium chloride. The sample of 



p 


42 Fifteenth Indian Science Comjress. 


the hydrated copper oxide has been shown to absorb alkalies by measure- 
ments of the electrical conductivities of the alkali solution before and 
after adsorption. The results obtained are in strong support of the 
theory of the nature of the interface ns put forward by Mukherjee. 


132. Reduction of copper salts to metallic copper bv 

glycerol. 

B. K. Vaidya and C. N. Shah, Ahmedabad. 

On heating glycerol solutions of copper salts, decomposition occurs, 
whereby metallic copper is precipitated, e.xcept in the case of cupric chlo- 
ride. which yields cuprous chloride. 

The temperature at which the reaction occurs is different for different 
salts. With copper sulphate the reduction takes place at 210*^0, with 
copper nitrate at about 180 C and with copper acetate and copper chloride 
at 100 C. In all cases an intermediate stage in the reduction, namely, the 
formation of yellow cuprous oxide, can be marked. The vigour of reduc- 
tion is considerable in each case, with copper sulphate the action being 
almost violent, ® 

Besides metallic copper, other products of reaction are, acrolein, acry- 
lic acid and the acid obtained from the decomposition of the respective 
salts. ^ 

The similarity in the nature of the reactions with all copper salts 
indicates that the glycerol compound of copper is formed in all probability, 
and this then decomposes into copper, aldehyde and other products. It 
is also likely that the salts, becoming anhydrous at a higher temperature, 
remove water from glycerol, thus producing acrolein, but their subsequent 
reduction to metallic copper is strange. 

The reaction is being studied further. 

133. A new method of preparing hyponitrites and prepara- 

tion of some new hyponitrites. 

P. Ntsoqi and Birendra Lal Nandi, Calcutta. 

In this paper the reducing action of magnesium amalgam on metallic 
nitrates and nitrites has exhaustively been studied when it has been 
found that this reaction can conveniently be made a method of preparing 
hyponitrites. With the help of this method hyponitrites such as those of 
Na, K, Ca, Sr, Ba and Pb hove been prepared and several new hypo- 
nitrites such as those of Cd, Zn, Mg, Li, Rb and Cs. have been isolated and 
analysed. Magnesium hyponitrite has, however, been obtained in 
solution only. Basic hyponitrites of cadmium and lead have also been 
obtained. Hyclroxylamine is also obtained in all cases of reduction 
excepting in the case of rubidium and coesium nitrates. This method 
has the advantage of yielding the hyponitrites directly by the reduction 
of their nitrates and nitrites, whilst previously most hyponitrites were 
prepared by double decomposition with sodium hyponitrite. The suc- 
cess in the preparation of the hyponitrites lies in the insolubility of the 
magnesium hydroxide formed during the reaction, whilst caustic Soda 
which is formed in large quantities in Divers’ method of using sodium 
amalgam is difficult to remove in the cose of soluble hyponitrites and 
reacts with the nitrates of heavy metals precipitating their hydroxides. 

Nitrates of other metals do not yield hyponitrites. Copper nitrate 
gives basic copper nitrate, Cu (NOs*)^. 3Cu(OH)2 and silver nitrate is 
reduced to metallic silver. Cobalt and nickel nitrates were reduced 
to their hydroxides and mercuric ond mercurous nitrates yielded the res- 
pective oxides. Ammonium nitrate yielded the nitrite, and free dilute 
nitric acid yielded hydroxylamino which was isolated os the sulphate in 
the pure condition. 
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134. A new method of preparing mercury compounds of 
phenols, phenol-ethers and aromatic amines. 

P. Neogi and Manas Prasdn Chatterjee, Calcutta. 

Aromatic compounds of mercury had hitherto been prepared by 
Dimroth, Pesci and several others by heating the organic compounds 
with mercuric acetate. Dimroth ha.s reported that mercuric chloride has 
little or no action on aromatic compounds. P. Neogi and S. Neogi {Trans. 
Chem. Soc. 1927, pp. IIO— 37) have however recently shown that a distinct 
period of induction exists when mercuric chloride and sodium bicarbonate 
are allowed to act which can be indefinitely prolonged Ijy the addition, 
amongst other things, of glycerol. Advantage has been taken of this 
phenomenon in this paper to prepare mercury organic compounds, mostly 
in the cold, of phenols, phenol-ethers and amines by adding the organic 
compound to the mixture of mercuric chloride and sodium bicarbonate in 
the presence of glycerol. In this way mono and dioxy-mercuric-chlorides 
of phenol, catechol, quinol, resorcinol, phoroglucinol. orcinol, guaincol, 
aniline, methylaniline and dimethylaniline have been prepared. In the 
case of substances not soluble in water alcoliolic solutions are taken. 

135. A new method of effecting geometrical inversion : Part 
I: Conversion of maleic into fumaric acid. 

P. Neogi, Sukumar Neogi and Manas Prasun 

Chatterjee, Calcutta. 

Skraup has shown that maleic acid is converted into fumaric acid by 
the joint action of Sulphur dioxide and Sulphuretted hydrogen whilst 
neither of them singly has any action. He developeil a ‘resonance’ or 
‘vibration’ theory ot explaining geometrical inversion on the strength 
of this phenomenon. Whilst searching for further experimental confir- 
mation of Skraup’s work we have found that neither manganese dioxide 
nor sulphur dioxide invert.s maleic acid but when sulphur dioxide is 
passed into a solution of maleic acid in which manganese dioxide is sus- 
pended it is converted into fumuric acid, the yield being greater than 
in Skraup’s experiment. The conditions under which the inversion take.s 
place have been studied in detail. 

136. Combustion of charcoal in oxygen, nitrous oxide and 
nitric oxide. 

M. S. Shah. 

The combustion of purified sugar charcoal in oxygen, nitrous oxide 
and nitric oxide has been studied both by a static and a dynamic 
method. 

The qualitative and quantitative investigation of these reactions 
show that the probable mechanism in tho process of combustion before 
CO and COj> are evolved, is (A) in Og and N 2 O and (B) in NO. 

I I 

-C-C--0-N0 

1 1 

_C-C--0-NO 

1 I 

_C-C-0— NO 

I I 

_C-C-0-N0 

I I 

(B) 


1 I 

_c-c— o 

I ^ I 

-c-c-o 
I I 

-c-c-o 

I I I 

-c— c-*o 

1 

(A) 
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The union between carbon and oxygen is purely chemical as Sxation of 
oxveen also occurs ns a result of chemical decomposition of ^20 and NO. 
fh^f union is very feeble below -78 C. moderately so between - /8 C and 
50 C and increases in strength above 50 ' C when the temperature is raised. 
The spectroscopic examination revealed that the flame combustion of 

charcoal in O2 and N2O is due to the oxidation of CO 
phase by N2O or Og. No flame is observed m the reaction with NO ; this 
fa d^e to the oxidation of CO by NO at the time of its formation in the 
pores of charcoal whereby the possibility of a gaseous reaction is 

obviated view product of combustion 

nht^ned on subsequent reduction is found to be untermble. It is highly 
probable from the difference in the behaviour of NgO and NO towards 
charcoal and from the proportion of CO evolved m Oxygen expenmente, 
that CO is the primary product and CO2 is obtained ^ong with it due to 
subsequent oxidation of CO by the flxed or the adsorbed layer of oxygen 

®^TheTesults throw some light on the mechanism of adsorption. The 
process consists of surface condensation alone m the cases of N2O. CO. 
CO2 and N2. and of both surface condensation and chemical reaction in 

rhfi cases of O9 and ^^O at O C. . . . 

Similar attempts are at present made to elucidate the mechanism of 

the combustion of sulphur in these gases. 


137. Examination of the active principle of Indian henna. 

Syed Bashir Ali. 

Water extract is treated with lead acetate, lead removed by sulphu- 
retted hydrogen, and the active principle extracted by means of Benzene. 

(а) It is quite a pure product for it gave a constant M.P. 

(б) It is easilv oxidisable, the colour changes to dark red ®ven on 

exposum to air. The oxidised product can be easily reduced 

by Zinc and Hydrochloric acid. • ^ 1, 

(c) The formula found differs from those given by previous work- 

ers* 


138. Melting points and saturation points of sodium thio- 
sulphate and sodium sulphate by the conductivity 

method. 

Cretan Anand and Har Gobind. 

The conductivity method has been used by different observers for 
determining the transition points of salts in aqueous and non-a^eous 
solutions. Resistance of solutions of the salts are measured at different 
temperatures and the resistance-temperature graphs on being plotted 
indicate abrupt changes at the transition points* The method was 
applied to sodium thiosulphate and sodium sulphate in aqueous smu- 
tions. These salts have a comparatively low melting point, are highly 
soluble in water, and can easily be obtained in the supersaturated 
condition Therefore if transition occurs at the melting point in the 
solutions, it will be indicated on the graphs. Resistances of various 
solutions were measured over a range of temperatures which went above 
And below the melting point of the salts and the saturation points of the 
snhitions The resistance-temperature graphs for Sodium Sulphate show 
At its moiting point ( 33 ^C) a clear transition point for all concentrations 
and also a second transition point at tho saturation point which vanes 
tViA strenath of tho solution. The grophs for Sodium Thiosulphate 
^v^wo transition points. The meltinl point varies between 45 ‘C and 
60 C with different concentrations. 
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139. Inversion of cane sugar by tartaric acid. 

Dharm Singh, Kishen Lal and Chetan Anand. 

The action continues for several days at ordinary temperatures and 
can be studied conveniently by a polarimeter. Mixtures of cane sugar 
and tartaric acid were prepared in varying proportions, and their activi- 
ties measured after equal intervals of time. The results are graphically 
shown. The rate of inversion is comparatively slow when the ratio of 
the acid to sugar is the lowest. The curves obtained are very striking. 
The activity of tartaric acid, as would be expected, plays no part in the 
reaction The graphs for the more active and the less active varieties 
run exactly parallel to each other. The sugar is completely inverted after 
boiling; the activity of the acid appears only as an additive property. 

Observations on different concentrations of sugar with a constant 
quantity of acid indicate that the rates of inversion follow a straight line 
law ; for a given concentration of sugar acted on by different quantities 
of acid, the rates of inversion do not show a simple relation. 

140. The condensations of esters with Resorcin, Di-methv- 
laniline and Diethyl-m-aminophenol. 

R. N. Sen and Ashutosh Mukherjee. 

Previously Resorcinol and Pyrogallol were condensed with methyl 
Salicylate to produce compounds of the Benzein series. (Sen and Guha 
Sarkar Journal Ind. Chem. Society Vol. I issue No. 2 pp. 157.) 

In elaboration of that reaction. Benzoic ester has now been condensed 
with r^orcinol by heating to ISO'^C in the presence of ZnClg. Resorcinol- 
Benzein is produced with the intermediate formation of 2-4 Dioxy 
Benzophenone which has also been isolated. The following other esters 
have also been successfully condensed with resorcin : — O-nitro-, 0-amino-, 
and p-amino-. Benzoic esters; naphthoic ester; oleic and stearic esters; 
and the effect on the reactivity and the yield as also upon the colour and 
ffuorescence of the products has been studied. The compounds dye wool 
and silk yellow to brown shades while the Bromo derivatives dye red 
shades. 

The natural oils, being analogous to esters, have been similarly con- 
densed with resorcin. Cocoanut oil, olive oil and castor oil have been 
made to yield dyes in this way, producing yellow to brown shades on 
wool and silk, bright red shades being produced by the Bromo com- 
pounds. Benzoic ester, 0-hydroxy, 0-amino and p-amino* Benzoic esters 
and naphthoic ester have also been condensed with Di-methylaniline in 
the pre^nce of ZnClo and POCI3 to give malachite green and dyes of the 
malacmte green series. The dye base is formed directly and so the 
oxidation of the leucobase is not necessary. 

• have been obtained by the condensation of Di-ethyl-m- 

aminopheriol with Benzoic ester, anthranilic ester and stearic ester in the 

prese^e of ZnCl2 Incidentally in the case of Benzoic ester an acridine 

dye, Oi-oxyphenylacridine, has been obtained with HCl as condensing 
agent. ” 

141. Condensation of levulinic acid (CH. CO CH, CH„ COOH) 

with aldehydes ( — CHO). 

R. N. Sen and Biresh Chandra Roy. 

A w was previously condensed with benzaldehyde, furfural- 

dehyde, ®”d a few substituted benzaldehydes by several investigators, 

1^'3441.43, Annalen 258,129-33; Erlenmeyer-Bor 
Kehrer-Ber 24,270-'8; Erdmann and Kehror-Ber 
^0,345; Meigash-Monatsch 26.2675-77 ; Borsche-Ber 1916, 48,842-49). 
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In the present investigation the acid has further been condensed 
with various aldehydes (Benzaldehyde, monohydroxy benzaldehyde, 
resorcyl aldehyde, beta-naphthyl aldehyde, nitro-benzaldehyde, furfural- 
dehyde, citral, piperonal, anisaldehyde, vanilin, glucose) with interesting 
results. Alpha-condensations taking place in presence of acetic anhydride, 
beta-condensations taking place with dry HCl gas whereas the condensa* 
tion takes place at the delta-position when dilute caustic soda solution is 
the condensing agent. 

Alpha-beta and delta-beta condensations (dibenzylidine compounds) 
have also been effected in many cases carrying out the reactions succes- 
sively with different condensing agents. 

The condensation products have afforded further opportunities of 
studying the possibilities of the formation of interesting ring compounds 
by the action of suitable dehydrating agents. 

• With acetic anhydride as the condensing agent the beta-condensation 
products have in all cases yielded naphthalene derivatives ; whereas the 
delta products under similar circumstances have yielded a new type of 
cyclic compounds which may be looked upon as being formed by the 
coalescence of an eight membered ring with a benzene nucleus 

By condensing m-nitro and m-hydroxy benzaldehydes with levulinic 
acid in presence of dry HCl gas, naphthalene derivatives are formed at 
once beta-condensations and ring formation taking place simultaneously. 

It is remarkable however that in the cose of piperonal as well as 
vanilin naphthalene derivatives are also obtained at once. 

In the case of O-hydroxy compounds ns well as with several delta- 
condensation products seven membered and five membered lactones have 
been obtained, the former exhibiting marked dyeing properties. 

142. Studies in a/.o-triphenylmethane and azopv'ronine dyes. 

R. N. Skn and B. C. Ghosh. 

143. On the reactivity of ortho-diketonic groups placed 
between two nitrogen atoms. 

Anukol Chandra Sircar and Pran Kumar De. 

In attempting to prepare azine derivatives by the condensation of 
Ortho-diamines with diphenyl- thioparabanic acid and similar other bodies, 
it has been found that the ortho-diketo groups when placed between two 
nitrogen atoms behave quite differently towards ortho-diamines than 
when placed between two carbon atoms, — as in phenanthraquinone’. 
Thus by the condensation of ortho-phenylene diamine with diphenyi- 
thiO'parabanic acid no azine could be obtained, but phenylene-oxamide, 
phenylene-thiourea and aniline were isolated from the reaction mixture. 
Dinitro-diphonyl-thio parabanio acid and diphenyl parabanic acid behave 
exactly in the same way. An explanation of the mechanism of the 
reaction is given 


144. Equilibrium diagram of the system lead-arsenic. 

Mohamm.-\d Omar Fardq. 

Arsenic alloys with Lead in all proportions. Tho diagram was 
studied up to 00% Arsenic. Load does nob dissolve any Arsenic at its 
melting point but at higher temperatures two layers are formed. The 
lower layer being Lead containing a small quantity of Arsenic in it and 
the upper layer of Arsenic with small quantity of Lead dissolved in it 
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1. Observation on the incubation of the eggs and the de- 
velopment of the embryo of Calotes versicolor 

Boiilenger. 

J. J. Asana, Ahmedabad. 

The Writer has been making observations for the last three years on 
the egg-laying habits and the eggs of Calotes both amidst natural con- 
ditions in the field and in the laboratory, with a view to obtaining clobely 
graded embryonic stages for the study of the germ cell descent and em- 
bryonic development. _ « . , i : , 

The eggs are laid in most sandy earth, about 5 to / inches deep, m 

clutches of 13 to 20 eggs, which are separate and not glued together. 
The egg-laying period commences about the middle or third week of June, 
and lasts till about the end of August or first week of September. In 
the majority of cases the eggs were collected soon after laid, after a period 
varying from 1 to 48 hours and kept in moist earth at room-teinpeiature 
exposed to ordinary diffuse sunlight, the earth being kept moist by 
sprinkling water on it at intervals. Two gravid females kept in confine- 
ment in the laboratory for about 8 to 10 days had their abdomen cut 
open, almost fully matured, shelled eggs were taken out from the 
oviducts and kept in moist earth under laboratory conditions for incuba- 
tion. They were found to behave as ordinary naturally laid eggs. 
cessive stazes of the developing embryo were collected and carefully 
fixed and preserved. 

The fully laid egg is ovoid in shape, one end slightly pointed and is 
about 10 to 1 1 mm. in longer diameter and about 4 to .I mm. in its shorter 
diameter. After about 24 hours’ growth it has increased about 2 mm. in 
both directions. It shows very rapid growth from the 4th to the Titli day 
onwards till about the ICth to I8th day of its incubation, measuring 
roughly 2 c.m. and 1*3 c.m. in its longer and shorter diameter respec- 
tively, just before the young lizard is hatched. 

Under laboratory conditions the young ones came out of the eggs 
after a period of development lasting over 43 to 46 days from the time of 
laying. 

2. A preliminary note on the spermatogenesis of Foecilocera 
'picta Fabr., Sub-family Pyrgomorphinae, Orthoptera. 

J. J. Asana, Ahmedabad. 

Both male and female specimens of P. picta are found in fairly large 
numbers on Calotropia and on Euphorbia hedge from the middle of June 
to late in November. They are not difficult to keep and though no 
attempt has been made to breed them under laboratory conditions, they 
freely copulate and females were found laying eggs in the cage. Nymphs 
in the late instar stages have been collected from the field late in June and 
the beginning of July since 1925. Males are comparatively smaller in size 
than the females. Gonads are easy to lUssect and could be passed into 
fixatives in less than half a minute. Several fixatives used in modem 
cytological technique both for the study of the n leus and the cytoplas- 
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mic inclusions were attempted. Flemming with and without acetic, dilute 
Bouin, and Da Fano have been found to be more successful so far. 
Original method of Mann Kopsch. Ludford’s modification and Kotatchev 
have been given a few trials but with little success. 

The male germ cells are of fairly large size and offer an exceptional 
opportunity for a study of the prophases on the lines indicated by Dr. 
McClung in his recent pai>er on Synapsis in Mecostethus in the Joum. 
of Morph, and Physio., Vol. 43, No. 2. In the auxocytes the “ diatene, 

“ peritene, “ phanerosome, ” “ cryptosome ” stages in synapsis, pre- 
ceding diakinesis could be clearly made out. At the completion of 
diakincsis, nine bivalents and one large unpaired, slightly bent, rod 
shaped, accessory chromosome are seen on the equatorial plate ready 
for the reduction division. Polar views of the late anaphase in the 
reducing division show nine V-shaped chromosomes at one pole and nine 
V-shaped chromosomes with the single rod shaped accessory chromosome 
at the other pole. The succeeding division is equational and quickly 
follows the almost transitory telophase of the preceding reduction 
division. 

The bivalents show distinctive chromosome sizes and shapes, the 
seriation being one large, two slightly smaller, five intermediate and one 
small bivalents and one unpaired, univalent sex -chromosome. The 
accessorj'^ or sex-chromosome shows a very characteristic behaviour, 
varying its size and shape, throughout the early auxocyte prophases. 

The process of spermatid formation is of comparatively long dura- 
tion, and from the study of the “ nebenkem ” one may infer that here 
one witnesses spermeteleosis of a primitive nature. 


3. On the anatomy of the stomach in Paludomtis tanjov’ 

ensis. 

R. V. Seshaiya., Tirupati. 

1 . The stomach of Paludomtis is of interest due to the possession of 
a crystalline style. 2. The crystalline style is lodged in an anterior cham- 
ber of the stomach. 3. The style sac is separated from the intestine but 
the opening of the style sac into the stomach communicates by a slit with 
the portion of the stomach into which the intestine opens. 4. This 
condition is a transition very nearly approaching the one in which there 
is perfect separation between the style sac and the intestine. 6. A 
ciliated groove is present in the style sac and it is the abbreviated con- 
tinuation of the communication between the opening of the style sac 
and the intestinal region of the stomach. 6. The style sac epithelium 
has the usual structure. 7. The style is probably secreted by the 
ciliated groove and is held at its anterior end within the circular 
termination of the ciliated groove. 8. A gastric shield is present and 
cuticle is developed on the epithelial walls in the region of gastric shield. 
9. In connection with the gastric shield special folds of the ventral wall 
of the stomach are developed. 10. Glandular folds are present. 

4. Ceratium in plankton off Calicut. 

S. T. Moses. 

Ceratium, with other Dinoflagellates, Flagellates and Diatoms, the 
food of the oil-sardine, a plankton feeder. Analysis showing the relative 
abundance or otherwise of Ceratium during 6 years from November, 1021. 
The Calicut species (1) EucercUium tripoa, (2) E. breve, (3) E. trichoceraa, 
(4) E. maeailienae, (6) E. vultur, (6) Biceratium' lineatum, (7) B. furca 
lypica, (8) B. /. engramma, and (0) Triceratium /uatia. The Phosphores- 
cent species. 
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5. On the behaviour of Golgi apparatus in the oogenesis of 
Coloies Versicolor Boulenger. 

S. K. Dutta and J. J. Asana, Ahmedabad. 


This paper attempts only to give a preliminary account of certain 
cytoplasmic inclusions in the oogenesis of the common Indian lizard, 
Caloteft versicolor. 

The ovaries of Calotes versicolor were 6xed by various methods of 
modern cytological technique, of which only two, DaFano’s Cobalt 
Nitrate method and Ludford's latest modification of the Osmic method, 
gave us the desired results. 

In the young oocyte the Golgi bodies appear as a complex dense 
mass in the usual juxtanuclear position and consist mainly of granules. 

In the later stages, the (Jolgi bodies become scattered in the cyto- 
])lasm and gradually become ultramicroscopic in the medullars region. 
Comparatively bigger Golgi spherules arrange themselves in a ring as a 
cortical layer. Subsequently, with the development of the egg they ore 
broken up and lost to view in the general cytoplasm. At a particular 
stage of development, the follicular epithelium becomes very active and 
a large number of Golgi spherules appear to be extruded from the 
epithelial cells into the egg. They pass through the zona radiata and 
settle down in the extreme peripheral region of the egg where they are 
indistinguishable from the original Golgi spherules of the developing 
oocyte. 

The Golgi bodies either directly or indirectly contribute to the 
formation of yolk. 

The mitochondria which are visible in Ludford slides stained by 
Chamy-kull technique, are probably responsible for the formation of true 
yolk. 


6. On the habits of Stegodyphus sarasinorum Karsch. 

P. M. SoMASUNDARAN, Bangalore. 

Some glimpses into the social life of this gregarious spider, the con- 
stitution of a community, nest and web building, capture of prej' and 
method of feeding, relation of the sexes, eggs and cocoons, parental care. 


7. Note on the function of the mitochondria in some soil 
protozoa. 

H. S. Madhava Rao, Bangalore. 

Various species of protozoa occurring in soils have been isolated and 
grown in pure culture. Organisms at different stages of the life history 
were obtained and stained by means of the sodium salt of diethyl safra* 
nine monocarboxylic acid which stains the mitochondria only. The 
latter appear to be true cytoplasmic bodies and digestive in function, 
increasing in number by binary fission. 


8. Preliminary note on the protozoa from some Mysore 
soils. 

H. S. Madhava Rao ayid Roland V. Norris, Bangalore. 

*^yp*^*l of the Mysore area have been examined for their pro- 
ozoal content and a study of tlie organisms isolated has been made, 
ihree species apparently not previously described have been noted. 
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9. Two acanthocephalous worms from Indian fishes. 

S. C. Verma and M. N. Datta, Allahabad. 

The senior author, in the course of his investigation on the Treina- 
tode and Cestode parasites of indisn food fishes came across some thin, 
cylindrical, elongated Acanthocephala in the pyloric caeca and small 
intestine of a species of Ophiocephalxta at Mainpuri, XJ.P., in the summer 
of 1920 ; more specimens were subsequently collected at Allahabad also. 
The worm is a new species of the genus Quardrigyous Van Cleave, 1923, 
and is described in this paper. 

Numerous specimens of another species were obtained by the same 
author in June, 1927, and later by the second author from a species of 
Macroncs at Calcutta. This species belongs to the genus N eoechinorhyri' 
chus and has got no hooks on the anterior part of the body. There are 
three rows of six hooks each on the proboscis. Description of the 
cement gland, testes, proboscis sheath, and body wall are given. 

10. Some tetraphyllid Cestodes from Indian Fishes. 

S. C. Verma, Allahabad. 

Introduction. Four new species of tetraphyllid cestodes are fully 
described. One of these belongs to the genus Acanthobothrium of the 
family Onchobothriidro. The other three are referable to the family 
Ichthyota^niidoi, one falling under the genus Ichthyotcuinia, and two 
under Gangeaia. 

The species, Qangeaia hengaUnaia," described by Southwell (1913) 
as ** Ophryocotyle hexigaUnaia " and more fully by Woodland (1924) as 
Gangcaia wallago is reconsidered as the latter description is in several 
respects misleading owing to confusion by the author of two distinct 
forms occurring in the same host into one. 

Mention is also made of an immature worm of the family Phyllobo- 
thriidai frorn a fresh water sihiroid, the systematic position of which is 
still under inquiry, and a new host is recorded of the monozoan cestode 
Arnphilina paragonopora. 

Acanthobothrium aemnoveaiculum nov. sp. This species was obtained 
from the common skate I.'rygon Sephen Day-Hypolophua Sephen 
Chandler caught from the rivers Ganges and Jumna at Allahabad. It 
has a conspicuous characteristic vesiculm seminalis which, apart from 
other features, at once marks it out from the known species of the genus. 
In addition to an account of its anatomy, affinities and diagnostic 
featvires. a key to the species of the genus (after Southwell) is given 
modified to include the new form. 

Ichthyotcrnia vitcllarta nov. spec. This is a large tapeworm occurring 
in the intestine of Bagariua yarreUii Sykes, containing about 700 
segments. It is characterised by a prominent cap-Hke apical organ, and 
the peculiar L-shaped vitellaria like that of Proteocephalua perplexua 
La Rue, 1914, Some interesting abnormalities are noted in connection 
with the ovary^ and the related ducts. The systematic position of the 
new species is indicated and its diagnosis given. 

Oangeaia paeudotropii nov. spec. This interesting type of cestode 
remarkable in more ways than one, parasitises Paeudotropiua garua Day. 
It has a rostellum bearing at its top an apical organ, fringed with a 
beautiful crown of large hooks, well adapted to serve as an efficient 
boring organ. This armed rostellum is an essential characteristic of 
the genus Oangeaia. But its two-field distribution of testes with a ten- 
dency to coalesce anteriorly is a common Crepidobothrium (Ophiottenia) 
feature. Adopting the definition of the Woodlandian genus Qangesia 
as modified by Meggitt (1927) to include the two characters mentioned 
above the typo fits in within this genus. The addition of a sentence in 
the definition of the genus, relating to the occurrence of spines on the 
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body of these worms, is suggested. Another remarkable feature of this 
parasite— tho development of some embryos, at least, into a cysticercus 
or bladderworm stage while still within the uterus of detached ripe and 
gravid proglottids foun<l free living in the hind gut of the host— is noticed. 

Oange^a agrtnisis nov. sp. This species is met with in the intestine 
of WaXlagoattu (in various parts of the province of Agra) along with 
specimens of Qangesia bengalensis. It differs from the latter by its 
smaller size, by the shape, size, number and arrangement of the rostellar 
hooks and by the much larger number of testes in each segment. 

Oangesia bengalensi'i Southwell 1913. This species is reconsidered 
and the description given of it by Woodland 1024, is modified in some 
respects. 

Diagnoses of the above three species are furnished and the key of 
the genus Gangesia, drawn up by Meggitt (1927) is revised to include 
the forms above described. 

11. On cytoplasmic inclusions in the oogenesis of certain 

molluscs. 

D. R. Bhattacharya and C. B. Mathur, Allahabad. 

In very young oocytes, the Golgi apparatus is, as usual, juxtanuclear. 
and consists of a number of circular and crescent-shaped bodies imbed- 
ded. as it were, in the idiosome. These ring-like and crescent -shaped 
bodies have a sharp chromophilic rim and a central chromophobic 
substance. The Golgi bodies in the animals examined appear to give 
rise to fatty yolk. Tho mitochondria contribute towards the formation 
of true yolk spheres both directly and indirectly. The nucleolar extru- 
sions do not apparently take any part in yolk formation. 

12. The reproductive processes of Pita globosa Swainson. 

K. N. Bahl, Lucknow. 

No observations have hitherto been published regarding the repro- 
ductive processes of any Ampullarid. Baini Prashad in his monograph 
on Pita globosa says that he has not been able to observe these pheno- 
mena. 

Since Pita {Amyiullarla) is studied as a type of the Gastropoda in 
almost all the Indian Universities, it is necessary to have as complete 
a knowledge as possible of this form and I therefore undertook to stud\- 
its breeding habits. The following is a summary of my observations: — 

(1) After a prolonged period of lestivation during dry months. 

Pila comes out at the onset of the rains and begins breeding 
forthwith. 

(2) Copulation takes place in water or on the ground at the edge 

of a pond. H lasts for about three hours or more. 

(3) The penis being a structure independent of the male generative 

aperture, the genital gland acts as a miniaturo second penis 
and effects the transference of the spermatic lliiid from the 
male pore to the base of the penis proper. 

(4) Both the ponis-shcath and the penis are inserted into tho 

mantle-cavity of the female and the free end of the penis is 
inserted into the vagina. Impregnation is internal. 

(5) Oviposition takes place within a day or Uvo after copulation 

and the foot acts as a very efficient ovipositor. 

(6) Eggs are laid on the ground in small hollows in large masses. 

Each egg-mass usually contains 200 to 300 eggs but I have 
come across some very large cgg-inasses containing 700 to SOO 
eggs. 

(7) Each egg consists of a shell, a double shellmembrane, a thick 
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layer of opaque solid albumen, and a core of fluid albumen 
in which the embryo floats. 


13. Distribution of some freshwater species of the families 
Belonidae and Hemirhamphidae. 

B. Prashad, Calcutta. 

The distribution of two species of the families Belonidae and Hemir* 
hamphidae is discussed in detail, and the question of the origin of these 
freshwater species in distinct river-systems is considered. It is suggested 
that this occurrence of the same species in these disconnected water- 
systems can be accounted for by assuming that these fishes had adapted 
themselves independently in these areas. Owing to the absence of the 
species in the intervening seas it is further suggested that they probably 
originated from marine ancestors independently in the different areas. 


14. Studies on the Viviparidae. 

B. Prashad, Calcutta. 

Amongst the freshwater Gastropods the members of the family 
Viviparidae are of special interest in that they have a very peculiar and 
discontinuous distribution almost all over the World. Both the recent 
and fossil members of the family are discussed in detail and a sketch-map 
illustrating the distribution of the recent members of this family is 
exhibited. The methods of dispersal, the question of the origin and the 
relationships of the family are discussed in detail and it is concluded 
that the family probably had a polyphyletic origin. 


15. A note on the aquatic molluscs of the Shan States, 
Burma. 

H. Srinivasa Rao, Calcutta, 

A brief general account is given of the freshwater molluscs occurring 
in the Shan States with special reference to the types of environment 
common in the region. The geographical distribution of the Shan species, 
and their affinities to the mollusc fauna of adjacent territories are 
discussed. 


16. On the infiltration of Golgi bodies from the follicular 
epithelium to the egg. 

D. R. Bhattaohabya, R. S. Das and S. K. Dutta, 

Allahabad. 

Bhattacharya in the tortoise and Brambell in the fowl, have already 
described the infiltration of either minute or large Golgi elements from the 
follicular epithelial cells to the periphery of the egg. These bodies either 
filter through small canalicular spaces in the Zona radiata or are extruded 
ns comparatively larger lumps from the follicular cells to the zona 
radiata and from thence to the extreme periphery of the egg. The 
latter method of the passage of Qolgi bodies has been observed by the 
present authors to be taking place also in the toad, pigeons and several 
other birds, Calotes and various other reptiles. The process of infiltra- 
tion or extrusion is confined to a particular stage in the development 
of the oocyte. The structure and possible functions of these Golgi bodies 
have been discussed. 
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17. A preliminary account of the cytoplasmic inclusions 
in the oogenesis of Colurnha intermedia. 


Ram Saban Das, Allahabad. 


This paper purports to give only a preliminary account of the 
oogenesis of Colnmha inUrmcAin from the point of view of cytoplasmic 
inclusions. 


The usual cytological fixatives were used with this difference that 
“the cold method” advocatod by Parat was largely employed 'Phis 
gave us very satisfactory results. 

The Golgi bodies acquire the u^^ual juxtanuclear position in the early 
stages of development at one pole of the nucleus. Later on they take 
a perinuclear position and are soon replaced by u fatty yolk layer. ' 

1 he Golgi bodies of the cells of the egg membranes at a particular 
stage seem to acquire unusual activity and travel through the zona 
radiata into the cortex of the egg. Ilere they arrange themselves into 
adust-like cortical layer of extremely minute granules. What further 
part they play in the development of the egg is uncertain. 


Mitochondria in the early stages form a cap-like dense cloud ->ver 
one pole ol the nuclcu.s. Subseiiuently they become distributed through- 
out the cytoplasm. In older oocytes a peripheral zone of mitochon.h ia 
becomes noticeable. 

fn very young oocytes fat droplets or yolk become a characteristic 
feature of the developing oocytes. The perinuclear layer of the Golgi 
bodies is soon replaced by the fatty yolk which appear to have started 
formation even when the <iolgi apparatus lies in the region which is 
generally designated as the yolk-nucleus of Balbiani or the dense pro- 
toplasmic area adjacent to the nucleus. There seems little doubt that 
the Golgi bodies become directly or indirectly converted int/> fatty volk 
or what others call fatty vacuoles or droplets. 


True yolk appears to b(‘ formed by the direct metamorphosis of 
mitochondria insido a vacuole. Neither nucleus nor c^'toj^lasm appears 
to take a direct part in the formation of the true yolk bodies. 


18. Cytoplasmic inclusions in the oogenesis* of Bafo 
melanostictus, Rana tigrina and Rhacophorus Fergursonii. 

Dharam Narain, Allahabad. 

The Golgi bodies are noticed in very young oocytes in the u^ual 
juxtanuclear position at one pole of the nucleus. Later they begin to 
spread out and take a perinuclear position from where they dispense in 
the general cytoplasm and form fatty yolk. 

In older oocytes a definite layer of dust-like golgi bodies is found in 
the cortical region near the zona radiatu. There is evidence to believe 
that these bodies migrate from the follicular epithelium. 

In the early stages, the mitochondria form a cup-like dense cloud 
over one pole of the nucleus. Later they disperse and become distri- 
buted throughout the cytoplasm. Only spherical mitochondria could 
be detected. 

XT • probably formed by the metamorphosis of mitochondria. 

Neither nucleus nor cytoplasm appears to take a direct part in the forma- 
tion of true yolk-bodies. 

Very minute spherical fragments are extruded from the nucleus on 
all sides. They lose their colourability and are lost in the general 
cytoplasm. 
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19. Report on a collection of ants in the Indian Museum. 

DtJRGADAS Mtjkerjee, Calcutta. 

The report is based upon a collection of ants consistinp of 40 species 
representing different sub-families. The majority of species recorded 
here come from the Himalayaj-, a few from the Pnlni Hills, South India, 
Seistan, and the rest from Calctitta. The report includes descriptions of 
five new species and brief notes on the habits of ants common in Calcxitta 
and shows the altitudinal distribution of ants along the Himalayas. The 
collection was received through the courtesy of Lt. Col. Seymour Sewell. 

20. Notes on habits, structure and life history of an Indian 

Gordius worm. 

Ddrgadas Mukerjeb, Calcutta. 

Several male and female Gordius worms were found wriggling on 
earth covered with rain water. The \vorms appear in the rainy season 
just after a hcuv> shower. They swim freely in water but generally 
intertwine with one another to form a tangled mass. They were kept 
in captivity and lived for a month. The captive females laid sinivll 
strings of eggs. The eggs hatched after a month into minute larvae 
provided with an intestine and an intro\'ert. The introvert contains 
minute spines at the base and its terminal end. The larvae were kept 
alive in water for a month and os the asexual stage is passed in the 
parasitic condition, an attempt was made to infect different animals 
with the larvae. The adult males have their posterior ends bitid w’hilo 
the females are without any bifurcations or lobes at their posterior ends. 

21. Observation on the course of the facial vein and the 
formation of the external jugular vein in common 
frogs and toads of Bengal. 

J. L. Bhaduri, Calcutta. 

The facial vein in frog, according to (laupp, continues beyond the 
head as th^ cutaneous vein. But in Bu/o the present 

author observes that tho facial vein instead of continuing as the cutane- 
ous vein, curves round the angle of tfie jaw to open into the internal 
mandibular vein. He further notes that in Btma ligrina tho facial vein, 
while continuing posteriorly as the cutaneous vein, sends off a branch 
round the angle of Ibo jaw to open into the internal mandibular vein as 
in Bufo. In text books it is stated that tho internal mandibular and the 
Ungual veins unite to form the external jugular vein. But as seen in the 
present instances a common trunk formed by the union of mandibular 
and facial veins, unites with the lingual vein to foim the external jugular 
vein. To distinguish this common trvink from tho posterior portion of 
the mandibular vein tho p^e^ent author holds that the trunk should 
conveniently bo called facio-mandibular vein. 


22. Venous abnormalities in common frog.s and toads of 
Bengal. 

J. L. Bhaduri, Calcutta. 

Tho cases of abnormalities in the vascular system of frogs and toads 
<lealt with in this ]>a]>cr have not yet been lecordcd in India. Tho 
author doscribea the following types ol obnormalitios which he came 
across during class demonstration 

(i) A peculiar venous ring girdling the carotid urch in a female toad. 
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The formation of the ring was due to the bifurcations of the right lingual 
vein and their union with the right external jugular vein. 

(ii) Presence of several venous peculiarities in a single female toad. 

(а) persistence of the left posterior cardinal vein. 

(б) unusual thickness of the anterior abdominal vein. 

(c) absence of ])ost-caval vein, — two very large hepatic veins 

opening directly into the sinus venosus. 

(d) a peculiar vein arising from the dorsal part of the oesopha- 

gus opening into the isthmus of the liver. 

(iii) Truncated anterior abdominal vein in a female frog. The abdo- 
minal vein instead of opening into the liver terminates in a knob in the 
region of the liver. Nine cases of abnormalities in the anterior abdominal 
vein have been reported, — but no such knobbed condition has yet been 
recorded. 


23. A case of hermaphroditism in Rana tigrina. 

J. L. Bhadvri, Calcutta. 

This frog externally exhibited the characteristic features of a male, 
while internally it showed a pair of thin convoluted oviducts and two small 
testes of equal size. Ovaries were apparently absent. 


24. Note on a double Chick embryo. 

J. L. Bh.aduri, Calcutta. 

A pair of chick embryos was found lying with their cephalic ends 
touching each other and their caudal ends diverging. Both the embryos 
showed normal features having their head regions divided into fore-brain, 
mid-brain and hind-brain, with well -developed optic vesicles, prominent 
notochord and primitive streak. The head regions of both were covered 
by a common proamniotic fold. Their general features were more or les.s 
similar but the numbers of segments in the two were different. The 
embryo on the left hand side contained 16 segments and the right 18. 
The occurrence of two such embryos in a single incubated egg at this 
stage is peculiar. 


25. On the bionomics and structure of a new Treraatode 
Ommatobrephus lobatum n. sp. from Zamenis mncosus. 

H. R. Mehea, Allahabad. 

Hitherto only one species of the genus Ommatobrephus has been 
described by Nicoll from Uromaatix acanthinurus. The new species is a 
common para.site attached firmly by its huge ventral sucker to the walls 
of the rectum of the common rat snake. 

A full account of the species and a discussion of tho systematic 
position of the genus is given. The roost important features are the 
unusual position of the testes near the hind end of the body and the 
precocious development of the miracidia. The latter were observed to 
come out of the genital opening and carefully studied. The excretory 
system is aberrant from that of the family. 

Two specimens belonging to a new variety were obtained from the 
rectum of a cobra. 
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26. On a new genus Spinomeira belonging to the family 
Lepodermatidae from Kachuga dogonga. 

H. R. Mehra, Allahabad. 

The parasites are obtained from the small intestine and possess a 
very long protrusible cirrus. The genus does not show the phenomenon 
of amphitypy. Cirrus pouch is very large and contains a much coiled 
vesiculum seminalis. Genital pore is situated close in front of the ventral 
sucker to the left side. The oral sucker is very small about one third in 
size of the ventral sucker. 

The genus no doubt belongs to the sub-family Cymatocarpinae Baer, 
but it dih'ers remarkably from all the genera in practically all the features 
of its anatomy which are described in detail. 

27. A note on the life historj'^ of Chonocephalus depressus 

de Meiz — Fam. Phoridae (D iptera). 

Rao yahib Y. Ramachandra Rao, Coimbatore 

Chonocepfialus depresaua de Meiz w€is described by Professor J. C. H. 
de Meizere of Netherlands Museum, Amsterdam in 1912 from a female 
specimen from Medan (Sumatra). At Coimbatore this Phorid was found 
breeding in rotting fruit pulp in cages at the Insectary in 1913 and its 
life history was followed during the following year and notes taken on its 
various stages. While the females are wingless and resemble nymphs 
of Psocids, the males possess wings showing the typical neiiration of 
Phorids. The males were observed to fly about carrying the wingless 
females in copulation. .A description of the male form of Ch. depressus 
is given for the first time. The maggot is peculiar in possessing a retrac- 
tile rot-tail like appendage at the hind extremity. 

28. The life history of Cyphocera varia — a Taohinid parasite 

on Spodoptera mauritia, 

S. Ramachandran, Madras. 

This paper gives a detailed account of the life-history and habits of 
Cyphocera varia^ on important Tachinid Fly parasitic on Caterpillars of 
Spodoptera mauritia. I'he fly has the very interesting habit of depositing 
its maggots on the trails of its host. These maggots wait at the spots, 
till one of the caterpillars happens to pass by them, when they attach 
themselves to it, bore into its body and feed there till pupation. The 
parasite with its highly specialised habits of reproduction is undoubtedly 
a great factor in controlling the recurrence of the pest in certain localities, 
for instances are on record where nearly 90% of the caterpillars and 
pupae collected had boon parasitised by this fly. 

Attempts are made in the paper to describe the development of the 
buccopharyngeal armature, and the posterior and anterior spiracles in 
the different stages of the maggot. Various other points connected with 
the life history of the fly such as the habits of the fly, its longevity, 
mothf)d8 of larviposition, reproductive capacity, power of endurance of 
the maggots etc. have been worked out. 

29. A short note on a novel pest of tobacco — Slibaropus 
iahulalua Sch. . 

P. N. Krishna Ayyar. 

Stibaropus tabulatus Schiodte is a Pentatomid bug which was 
observed to have the singular habit of attacking the roots of tobacco in 
a village in Coimbatore District. Though the insect was noted only in 
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one garden, the extent of damage done was not inconsiderable. The 
curious habits of this Pentatomid are described and an account of its 
life history given as far as could be worked out. Application of crude oil 
emulsion in varying proportions was tried and promising results ueie 
obtained by its application at a certain strength. 


30. Hermaphrodite organs of Indian leech. 

M. L. Bhatia, Lucknow. 

Male organs : — 

There are eleven pairs of testes segmentally arranged from the I2th 
to the 22nd somites connected with the vasa deferentia of tho correspond- 
ing side, in front of the first pair of the testes i.e. in segment 1 1 the 
vasa deferentia continue their normal course, but in segment ten they 
mcrea.se in width and form complex coils, the epididymis. From the 
inner side of each a short ejaculatory duct opens at the base of the penis 
which is an eversible globular organ lying in segment tenth. 


Female organs : — 

The female organs lie entirely in the eleventh segment. The ovaries 
are a pair of minute filamentous bodies enclosed in small sacs lying close 
to the mid-ventral line and continued into short oviducts, the left oviduct 
passing under the nervo cord. The vagina is an elongated sac like 
structure, expanded at the base but narrow’ at its distal end which opens 
to'the exterior between the 2nd and 3rd annuli of segment eleven i.e. 
between rings 35 and 36. 

The variations from the condition in Hiriulo fiiedicinalis are detailed 
in the paper. 


31. Copulation in the common indian leech. 

M. L. Bhatia, Lucknow. 

Leeches are hermaphrodite, each individual possessing two complete 
systems of generative organs one subservient to impregnation, the other 
to the production of ova. These animals, how’ever, are not self impreg- 
nating and the union of the two individuals is essentia! for feitilization. 

Two worms become attached to each other in a head to tail position 
in such away that tho annuli 30-31 of one, where the male aperture is 
situated, are apposed to annuli 3.'j-36 of the other (the position of female 
aperture) and vice versa. 

In this condition there is mutual exchange of seminal fluid which 
issues from the male aperture and is conveyed to the vagina by a 
tubular and eversible penis. After the exchange of the seminal fluid, 
the two worms separate. 

32. Cocoon formation by Hirudinaria granulosa. 

M. L. Bhatia, Lucknow. 

The area of the body betw'con 30th and 26th annuli is concerned in 
the formation of the cocoon. This portion of the animal may be called 
the clitellar region, though a permanent clitellum as we find it in earth- 
worms is never present. During the cocoon formation a white frothy 
girdle appears round these annuli, no doubt formed from the secretion 
of the epidermal glands in that region. The ova are ejected through 
tho female aperture and the animal slowly withdraws its head through 
the froth by the rhythmic contractions of the body. When the head is 
completely withdrawn, the openings at the anterior and posterior ends 
of the cocoon soon close up. The process of cocoon laying lasts for about 
five to six hours. In about 24 hours the froth hardens, becomes brown 
and tho cocoon assumes an oval shape, measuring 15 to 30 mm. in length. 
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The wall of the cocoon consists of an inner luembranous layer and an 
outer spongy layer enclosing the air bubbles, which make the cocoon float 
in water. 

33. Notes on the blood vascular system of Uromastix 

liardivickii . 

M. L Bhatia, Lucknow. 

The external appearance of the heart of Uromastix is typically repti- 
lian, consisting of a sinus venosus, two auricles, and a single ventricle. 
The valve guarding the auriculo-ventricular apertures is a membranous 
fold strengthened by fibrous tissue, giving the shape of two hoods and 
resemble very much a pocket valve. Arising from the ventricle are three 
aortic arches (pulmonary, left and right systomics). All these arches 
indicate a slight twist and cross each other at the point of their origin. 
Kach of the three trunks is independently guarded by a pair of semilunar 
valves. Right systemic opens first into the ventricle at a place where 
the left systemic and the pulmonary are quite independent. The lumen 
of the left systemic becomes connected with the right systemic, then with 
the pulmonary ultimately opening into the ventricle. In the arterial 
system all the main branches supplying the alimentary canal arise 
separately from the dorsal aorta. 

A detailed account of the venous and the arterial systems is also 
given. V 

34. Parasites of lac in Hyderabad and elsewhere. 

S. Mahdihassan, Hyderabad (Deccan). 

A number of parivsites have been reared from different varieties of 
lac. Some parasites are common while a few show specificity in the 
species they parasitise. 

35. Some observations on the salt-water lakes near Calcutta. 

B. Chopra, Calcutta. 

A preliminary survey of the salt-water lakes near Calcutta was 
earried out in May, 192G. The lakes consist of vast stretches of shallow 
water connected with the Hugh, and have a bottom of soft ooze-like 
mud, in places more_ than two feet deep. The scarcity of species and a 
great abundance of individuals of each species is the most characteristic 
feature of the fauna of these lakes. 

36. Preliminary observations on the Indawgyi Lake and 

its fauna. 

B. Chopra, Calcutta. 

The Indawgyi is the largest freshwater lake in Burma. In the di’y 
season it is about 10 miles long and is over 0 miles broad near the south 
end. In places the lake is very deep, but near the north end it is shallow, 
the average depth there in the dry season being less than 12 feet. There 
are no floating islands in the lake, though large masses of weeds etc. 
agglutinated together are seen floating about at the north end. The lake 
is connected through the Indaw river with the Irrawady system. 

The physical features of the lake are briefly compared with those of 
the Inte in S. Shan States and the Loktak in Assam. 

The fauna of the lake is very rich, specially in fish and molluscs. 
Some species of fish grow to a very large size attaining a weight of well 
over lUO lbs. Another remarkable feature of the fish fauna is the 
presence in the lake of representatives of the families Tetraodontidae 



Section IV , Zoology. 


13 


and Syngnathidae. Fishes of these families are not so far known to occur 
in any other freshwater lake in India. 

37. A note on fish-mortality in the Indawgyi Lake in 
Upper Burma. 

B. Chopra and D. Mukerji, Calcutta. 

The physical features of the Indawgyi lake are briefly described in 
the foregoing paper. In the months of December and January every 
year very large numbers of fish die in the southern part of the lake for 
reasons so far unknown. The phenomenon of this mortality is briefly 
reported on in this paper. 

38. On a curious mode of development of the suprabranch- 
ial labyrinthiform accessory air-breathing apparatus 
in the climbing-Perch. 

B. K. Das, Calcutta. 

The air-breathing apparatus in the climbing-perch (,4nrt6a5 .scaiidenA) 
consists of two parts, viz., an air-chamber situated on either side of 
the posterior region of the head in contact with the otic capsule, and 
a delicate shelly-labyrinthiform organ lodged inside the chamber. The 
air-chamber is derived from the dorsal outgrowth of the opercular cavity. 
It is lined internally by two or three layers of epithelial cells, richly provid- 
ed with blood-capillaries, — mucous cells and vascular papillae (like those 
of Clarias and Saccobranchus) being absent ; externally, however, the wall 
of the chamber is invested by a thin layer of connective tissue crossed 
over by a few muscular fibres. The air-chamber thus formed com- 
municates both with the pharynx as well as the opercular cavity, and the 
passage of air is controlled by a valvular structure (‘ Tellerformigcr 
Nebenorgun’ of Wilh Peters) derived from the dorsal surface of the 
first ceratobranchial. 

Certain observations have been made on the development of the 
so-called labyrinthine organ. 

The structure and the mode of development of this fish have also 
been compared with those of other Labyrinthicians. 

39. Observations on the ‘drowning experiences’ of the 
Indian fre.sh‘Water fishes of the Family Ophioce- 
phalidae. (To be experimentally demonstrated.) 

B. K. Das, Calcutta. 

The amphibious snake-headed fresh -water fishes or Ophiocophalids 
are generally inhabitants of foul water, and are known to come to the 
surface to breathe atmospheric air. At times they also come out of their 
natural element, “ walk ” and enjoy nocturnal peregrination, and are able 
to sustain life for at least 4 to 6 hours under perfectly dry conditions 
owing to the possession of accessory air-brouihing organs. During very 
hot weather they get themselves burled in the mud. 

If prevented from coming to the surface by exposing a perforated 
diaphragm across the water of the aquarium these fishes become very 
much agitated, beat against the sides of the aquarium and try their 
utmost to force out the diaphragm with their snout, their aquatic mode of 
respiration slackens and they show very violent convulsive symptoms till 
at the end of an hour or so they get “ drowned ” or asphyxiated. 

Different species also behave differently during the drowning-period, 
and this varies considerably with the kind of water used. 

After partial drowning the fish can be again revived by artificial 
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respiration. Injury to any particular portion of the accessory.^r-breath- 
ing organ has a marked effect on the “ drowning *’ of a fish. 

40. On the blood-vascular system of a common Indian 

carp, Rohu {Labeo rohita). 

P. Sen and B. K. Das, Calcutta. 

So for the anatomy of this common North-Indian teleost has not 
been worked out. The authors intend to give a complete account of the 
mode of arrangement of the various systems of this fish with a view to 
suit the college curriculum, but have at present confined their attention to 
the vascularity in general. In this connection there are several interesting 
features as regards the structure of the heart, the disposition ot the 
afferent and the efferent branchial vessels, the formation of the renal- 
portal and the hepatic-portal veins, the curious origin of the posterior 
cardinals, the anal fin-loop and the single jugular vein. 

Blood-vessels to the gonads as well as to the gas-bladder are worthy 
of note. 

The interesting modification of caudal circulation as distinguished 
from other carps, and the formation of the hypobranchial arteries deserve 
special mention. 

41. On the growth of scales in the rainbow trout {Salmo 

irideus). 

D. Bhatia, Ludhiana. 

The number of circuli or concentric ridges on scales obtained from 
a particular area of a growing rainbow trout depends on the size (weight) 
of the fish irrespectiv'e of its age or length. 

Specimens under experiment were fed throughout a summer, a winter 
and next spring. They do not show any formation of the so-called 
“ periodic-rings on their scales. All the circuli formed correspond to the 
summer type, and the so-called “winter rings” were not at all formed 
during winter. It proves therefore that food is the principal factor which 
controls the formation of the rings on scales. 

The rings though not uniform in width show no correspondence 
to the seasonal variations of temperature. Broad rings may be formed 
in summer, and narrow rings in winter (when the fish is fed throughout 
the year). The broad or narrow rings do not form any bands, for they 
occur quite irregularly on the scales. Their formation probably depends 
on the periods of maximal or minimal growth, which again depends 
mostly on the periods when the fish takes more or less food? Therefore 
the chief factor concerned in the formation of the broad or narrow 
“ summer and winter rings” is the abundance or scarcity of food and 
not the rise or fall of tomperaturo. * 

42. On the growth of the muscle cells in the developing 

fish — Sahno fario» 

D. Bhatia, Ludhiana. 

In the first stages of the larval development, the yolk-sac remains 
attached to the embryo, and the growt^h of the latter takes place at the 
expense of the yolk absorbed* The muscle^ceUs simply undergo an 
increase in size. This growth is relatively much more rapid than the 
growth of the whole embryo. No cell division seems to occur. The 
muscle^ cells already formed when the larva hatches simply increase in 
size. Phe growth of the embryo is therefore almost entirely dependent 
on the growth (enlargement) of the muscle colls. 

But 08 soon as the larva begins feeding, and the yolk absorption 
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is diminished or finished, the development of the muscle tissue is broiight 
about in two ways— cell growth and cell multiplication. With the begin- 
ning of the adult life of the brown-trout, there is an appreciable, though 
gradual fall in the relative cell growth of the muscle cell, although 
the fish itself is growing quite rapidly to an enormous size, so that the 
cell growth cannot keep pace, as it were, with the body growth. This 
difference in the relative growths of the two is made good by the increase 
in the number of cells, which occurs in an increasing degree as the 
development proceeds. So that the muscle cells grow in size as well 
as more cells are formed, either by division of the pre-existing ones, 
or the proliferation of new’ cells. And gradually, the phenomenon of cell 
growth yields to the phenomenon of the cell-multiplication to account for 
the growth of the fish body. The appearance of muscle cells dividing 
amitotically becomes more and more common in the latter part of the 
development. 

43. Comparative morphology and anatomy of tlie Bombay 
marine slugs (Onchidiidae). 

P. R. AwatI; and K. R. Kaeandikar, Bombay. 

A joint paper by the same authors on the systematic position of the 
Bombay marine slugs (Onchidiidae) was submitted to the last Indian 
Science Cong;ress. The present paper is a continuation of the same. 

This paper is split into two parts; the first part deals with morpho- 
logy and anatomy and the second with embryology and bionomics 
of the three species belonging to two different genera, Onchidium and 
Onchis. Only the first part is submitted before the present Science 
Congress. 

In this paper detailed anatomy and morphology of Onchidium 
verruculatum is described and is compared and contrasted with that of the 
other two species as far as the important features are concerned. 

44. Antho'phora violacea Lepel. 

G. R. Dutt, 

In his key to tho different genera of the family Apidae (now treated 
as Super-family .^poidea), given on pp. 414-415 Fauna British India, 
Hymenoptera Vol. I, the late Col. Bingham placed the genus AtUhophora 
under bees possessing three cubital cells in the forewing and a six-jointed 
maxillary palpus. In Anthophora violacea it has been ascertained that 
the maxillary palpus has only five joints. This peculiarity naturally 
causes some confusion to the beginnei-s w'ho, following Col. Bingham's 
arrangement, place Anthophora violacea under Melecta, the only genus 
mentioned by Bingham with a five jointed maxillary palpus. Some 
suitable changes to amend the Key have been suggested. 


* 
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SOIL IMPROVEMENT. 

1, Further experiments on the preparation of organic 
manure. 

OiLBEBT J. Fowler, H. S. Chatubvedi and R. N. Johri. 

During the past year the experiments have been continued with 
special reference to the following problems : — 

(1) In what way can cow’s urine be most economically conserved 

and utilised ? 

(2) Does the use of “activator” in an^' way facilitate the fixation 

of atmospheric Nitrogen ? 

(3) Is it possible to acclimatise in India leguminous plants which 

have been found of value as green manures in other coun- 
tries ? 

(4) How can such plants best serve as raw material for composts ? 

It has been found that while cow’s urine is an important agent for 
facilitating fermentation it appears to play no part in the fixation of 
Nitrogen. 

On the other hand there is evidence that the presence of “acti- 
vator ” induces quick rotting and also fixation of Nitrogen. 

Two out of three leguminous plants tried were successfully grown. 

2. Studies on soil Actinomyces. Part IV. 

P. K De, Bangalore. 

The investigation was undertaken with the object of ascertaining the 
r6le played by Actinomyces in the decomposition of complex organic 
matter in the soil. This paper deals with the utilisation of different 
carbohydrate culture media by Actinomyces. Of the three strains that 
were studied, viz., A-Scabis, A«Chromogeus. A-Albosporeous, the last one 
was found to be most active, using up different carbohydrates in the 
following decreasing order — starch, glucose, canesugar, arabinose, cellu- 
lose. Influence of different concentrations of carbohydrate materials, 
reaction of media, and different nitrogen sources on the assimilation of 
carbohydrates by the organisms have been studied. 

3. The decomposition of organic matter in water-logged 

soils. 

N. Dbsikachar, Bangalore. 

Decomposition of different types of plant materials in soils was 
studied. Distribution of carbon and nitrogen in different forms and its 
relation to soil conditions were determined. 

4. Periodicity of the nitrate content of soils. 

L. S. Nioam and H. N. Batham. 

The paper deals with the data obtained in different countries of the 
world regarding the seasonal variations of the nitrate content of soils 
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along with those of the authors and the conclusions drawn are the 
following : — 

1. That the greatest accumulation of nitrates takes place during 

summer months and the least during winter ones. 

2. That there seems to exist a close relationship between the 

fluctuations of nitric nitrogen content of soils and different 
seasons of the year. 

3. That the solar activity, which appears on the earth in the 

form of different seasons of the year, appears a most import- 
ant factor in controlling the nitrifying bacterial activity in 
soils. 


5. Nitrogen fixation in ‘ Kalar * soils as influenced by 

different Calcium treatments. 

V. A. Tamhane and P. G. Krishna, Sakrand (Sind). 

It was intended to study the e^ect of the application of various 
forms of calcium salts on Nitrogen fixation in * Kalar ’ soils at Sakrand in 
conjunction with the work on the effect of these salts on the plant 
growth. Also Nitrogen fixation in liquid media containing the various 
salts in the same proportion as found in the water soluble salts in the 
‘Kalar’ soil, was studied. The following calcium salts were added to 
both the media to have ca. -2% equivalent Calcium Oxide, Chloride, 
Carbonate and Sulphate. 

In solid media (soil) '2% calcium equivalent of Calcium Chloride and 
Calcium Sulphate treatments had stimulated nitrogen fixation ; while 
Calcium Carbonate and Calcium oxide treatments had depressed the 
nitrogen^ fixation, the carbonate to a much less extent than the oxide. 
No relation was found between these effects and the reactions of the soils 
with the different treatments. 

In liquid media *2% calcium equivalent of Calcium Carbonate and 
Calcium Sulphate had stimulated nitrogen fixation. The carbonate 
much more than the sulphate. Calcium chloride treatment had depressed 
the nitrogen fixation, while in the case of those treated with calcium 
oxide there was hardly any nitrogen fixation, and no bacteria) growth 
was observed in these fiasks. The initial reaction and its subsequent 
changes seem to be responsible for these observed effects. 

Azotobacter strains were isolated from this soil and are being studied. 

6. Correlation studies of the Punjab Soils. 

Mehta Mukand Lal and R. P. Sarathy, Lahore. 

The data on tho Punjab soils by Lander, Ramji Narain and Mukand 
Lal has been studied statistically cmd certain significant correlations are 
found to exist between certain soil constituents. 

Soil characteristics of difierent types of soils suited to different crops 
have also been brought out. 


7. A biochemical study of soil treated continuously with 
sewage. 

N. D. Aohar and N. V. Aokar, Bangalore. 

Physical, chemical, physico-chemical and microbiological changes 
taking place in soil treated continuously with sewage have been studied. 
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8 Study of movement of water and soluble salts in the 
soils at the Agricultural Research Station, Sakrand 
(Sind). Part 11. Study with repeated doses of irri- 
gated water, 

V. A. Tamh^nk J a. Daji and P. G Krishna, 

Sakrand (Sind). 

The first part of this paper dealing on single doses of irrigation 
water for leaching out soluble salts was read at the last Science Congress. 
In this paper are reported the results on the application of varying 
amounts of irrigation water with varying periods of interval between 
irrigations, to make the total amount of irrigated water to 29 inches. 
Also are included the data obtained from the same plots after a lapse of 
two years from the period of experimentation. 

Repeated doses of irrigated water were effective in leaching out some 
of the soluble salts. As far as the soluble salts are concerned, a smaller 
dose of water given more frequently (for instance 2 every 10 days) was 
found to be more effective than larger doses given at longer intervals (for 
example 3^ every 15 days). The irrigated water drained off well beyond 
a depth of five feet, indicating that leaching out of soluble salts iri such 
soils would not be a very difficult matter. There was no deposition of 
the soluble salts in any of the soil strata to a depth of 6 feet. Trans- 
location of the leached salts to the surface layer would not occur if these 
salts are leached into the lower soil strata (below a depth of 5 feet), 
unless the water table rises very close to the surface soil layer. In such 
soils wherein appreciable amounts of Calcium Salts are present. Sodium 
salts are leached to a greater degree than Calcium Salts, and of the 
Sodium Salts Sodium Chloride is most easily leached out from the surface 
soil layer. 

9. Reports for reclaiming Usar lands of the United 

Provinces. 

L. C. Sharma. 

The total area ot Usar lands in the United Provinces of Agra 
and Oudh amounted to 3, 129,053 acres in 1888. The principal salts 
which made these lands unfit for growing crops are sodium carbonate, 
sodium sulphate and sodium chloride. Such lands are generally heavy 
clay soils and very often termed as parti or wa-ste lands. The experience 
gained in the past shows that the more vigorously they are cultivated, 
the more perfectly are the said salts prevented from accumulating at or 
near the surface and that they are capable of being reclaimed without 
incurring any heavy expenditure. 

The Department of Agriculture, U.P., carried out a series of experi- 
ments for reclaiming Usar lands at various centres in the Provinces, some 
of which proved a marked success. Certain methods for reclaiming Usar 
lands under trial at the Experimental Station, Partabgarh, are found very 
encouraging and highly appreciated by a number of zamindars and 
cultivators who also tried them for reclaiming their Usar lands. These 
methods are mentioned in the article of which this is the abstract. 

10. Hard calcareous sub-soils in South Bihar. Their 

morphology and treatment. 

M. N. Ghosh, Sabour, 

These sub-soils exist generally in South Bihar to very great depths at 
some distance from the Ganges channel. They form parts of the older 
Oangetic alluvium and their hardness is due to the formation of compact 
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gels by the absorption of lime carbonates by the soil colloids. Whenever 
they come near the surface the land becomes infertile. Ck>ntinuou8 
cultivation improves the land but the improvement is not much apparent 
within two or three years, but very visible improvement is noticed 
by treatment with sodium salts preferably nitrate of soda which seems to 
attack the gels and break their compactness. 

11. Note on electric farming. 

S. S. Nehrtt, Rae Bareli. 

Tests have been made under — I. Seed Energetics; 

II. Soil Energetics; 

III. Both. 

Under I ^ various seeds were energised by high*tension electric sparks 

(1000 to 10,000 volts) for 5 to 10 minutes and sown in test plots, control 
plots being sown with ordinary seed. 

Under II, different soil.s from loam to sand were energised by means 
of a tickler or discharge-tube through which air was pumped and 
sparked at the oridce. Its conical nozzle was driven into the soil at 
various points and sparked air pumped for 2 to 5 minutes every time. 

Under III, the methods of I and TI were combined. 

Tests have been made with Sanai ; Mustard ; Wheat ; Oauliflower ; 
Salad. Mango Seedlings; Juar ; Broomcorn ; Bajra ; Zinnia; Ohrysan- 
themum; and Oomphrema. 

Every seed, plant and soil has responded to treatment, most actively 
^e cereals, then mustard and sanai. Flowers have also reacted notably 
For example : Energised Juar grew from 81 to 280 Cm. control from lOl 
^ 215 ; Enerpsed Broomcorn from 116 to 340, control from 116 to 264. 
Energised Bajra has developed more ears then the control one. Flower - 
plants have yielded more numerous and bigger flowers. Unseasonal 
sowings, energised, have thriven ; while control ones died out. 

Tests continue. 


12 Kudzu Vine {Pueraria thunbergiana) . 

N. V. JosHi, Pusa. 

Kudzu vine was grown and kept under observation for three years and 
the results of the experiments are given below : 

1. Kudzu Vine is a very promising perennial crop. 

2. It has been grown from imported seed but it can be better 
propagated from runners which develop rootlets at the nodes during the 
rams. Kudzu is slow to cover the ground but when once established 
It thrives under drought as well os excessive rain. 

3. The germinating power of the seeds rapidly deteriorates. April is 

the best tinae for growing it from seeds and August and September 
for propagating by rooted runners. 

• growth in the early spring growth makes it particularly 

suitable for growing for pasture or cutting it for fodder. 

6. It is a heavy yielder and grows quite well on land near the 
hedges or trees. 

6. Kudzu is well worth the trial for grazing on poor rocky soil as well 
as in places where only Kush and other grasses grow and in places liable 
to be under water like the Dhab areas. 

7. If grown on cultivated soil Kudzu is difficult to eradicate entirely 
from arable land the first year such land is needed for other crops. 

8. It contains, as an average 0.4 to 0.6 per cent, nitrogen and in case 
any cutting is not required for feeding stock it may be utilised for green 
manuring. 
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9. The use of its stem for fibre is well worth investigating. 

10. Its roots contain about 40 per cent, starch. 

13. A preliminary note on the surface run-off and soil- 
erosion. 

N. V. Kanitkar and G. M. Bapat, Poona. 

The authors have conducted experiments to determine the e^^fac? 
run off of rain water and soil erosion during the monsoon season of this 
year at Manjri Dry Farm Experimental Station. The difference in run 
off and erosion under three different treatments of soil are studied with 
one definite gradient of three in hundred. The area of each plot ^ half a 
Kuntha or 1/80 of an acre, and each plot is separated from the other by a 
partition of galvanised plane iron sheet fixed 9" deep in the soil on three 
sides. Masonry tank is built at the lower end of each plot in which water 
and silt are collected after each day’s rain. The results are summarised 

below : — 

(1) The total rain-fall from June 1st to lOth October 1929 amount 

to 17.06 inches received in 63 rainy days. 

(2) Only on eleven days the rains caused run-off of water and soil 

(3) The^^argest run-off took place from the ploughed plot, the 

harrowed and untreated being next in order. The difference 
was more marked at the beginning but later on all plots 

behaved very similarly. . . . 

(4) The quantities of silt removed were again highest in tne 

ploughed plot, untreated and harrowed coming in order. 

(6) The quantities of water lost by run-off varied from 34 to 38 per 
cent, of the total rain-fall of the season and nearly 50 per cent, 
of the useful rain. 

14. The effect on the soil complex of applications of sodium 
nitrate to swamp paddy soils. 

B. ViswA Nath and S. Kasinathan. 

Continued applications of sodium nitrate does not alter the cationic 
composition of the clay-complex and the beneficial effects of the manure 
are due in large measure to its powers of flocculating the soil colloids. 

16. Determination of exchangeable calcium in calcareous 
soils. 

S. Kasinathan and B. Viswa Nath. 

The need for a reliable method of determining exchangeable lime for 
soils rich in carbonate is emphasised. Based on the influence of bicarbo- 
nate concentrations on the solubility of calcium carbonate, one such 
method has been evolved. 

THE ORGANIZATION OF AGRICULTURAL RESEARCH. 

16. The Organization of Agriculture Research. 

Albert Howard and Gabrielle L. C. Howard, Indore. 

One of the problems of the moment, in the organization of agricultural 
research in the Empire, concerns the possible division of the work 
between the local and the centeral institute. Most attempts in this 
direction have failed in the past and are likely to fail in the future for the 
reason that the problem is not based on the merits of the case but 
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has arisen either through accidents of administration or from failure 
to realize what successful research work in agriculture entails in the way 
of stofi and facilities. The solution of the problem becomes much easier 
if the artificial sub-division of the subject, into long-range and local 
problems, is given up and the more natural one of research and demons- 
tration is adopted in its place. The ideal system of conducting 
agricultural research in India and other parts of the Bmpire appears to lie 
in the simplification rather than in the elaboration of the organization. 
Any attempts to overstrain system of organization in the hope that they 
may replace competent investigators can only end in failure. In research 
the man is everything ; the organization is a minor matter. 

17. The Indian Universities and the improvement of Indian 

Agriculture. 

B. C. Burt, Delhi. 

As the result of developments on both sides the position is now more 
favourable for co-operation between the universities and agricultural 
research institutes than in the past since most agricultural colleges are 
affiliated to universities and many universities have raised their standard 
of teaching in pure science and made definite provision for scientific 
re.«earch. There is ample room for co-operation between the universities 
and those engaged on the improvement of agricultural practice and the 
Imperial Council of Agricultural Research, on which the universities are 
directly represented, affords a new opening for such co-operation. 

18. The Imperial Council of Agricultural Research, its 

constitution, aims, and functions. 

Sir T. Vijaybaqhavacharya. 

The Imperial Council of Agricultural Research hcts been set up as a 
result of the recomrnendations of the Royal Commission on Agriculture 
in India. Its functions and constitution and aims are described and 
particular attention is drawn to the fact that it is an all-India body on 
the Governing Body of which each province is represented by its Minister 
of Agriculture, the Central Legislature by three elected representatives, 
and commercial interests by one representative each of tlie Associated 
Chambers of Commerce of India and Ceylon and the Federation of Indian 
Chambers of Commerce. There is also legal provision enabling Indian 
States to be represented. The Advisory Board is a technical bodv 
containing representatives of the agricultural and veterinary depart- 
ments, universities, research institutes and other bodies engaged on 
scientific research. The research Council has been registered as a society 
and has funds of its own for the promotion of research, the dissemination 
of scientific, technical and economic information and for the assistance of 
post-graduate training in agricultural science. At present the greater 
part of Its funds are provided by the Government of India but a muni- 
ficent donation of 2 lakhs has been made by the Hyderabad State and 
other benefactions are hoped for. The Research Council has no research 
institute of its own and will promote reBearch by grants to existinir 
institutions for specified investigations* 

THE INDIAN SUGAR INDUSTRY. 

19. Problems of the indigenous sugar industry of India. 

Khan Bahadur Syed Mohd. Hadi, Bhopal. 

The paper deals briefly with the past and present condition of the 
indigenous Sugor Industry and the trorle in Indian sugars. It points out 
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the reasons which led to the gradual decline in the industry since tho 
iworrin considerable quantities of foreign sugars began. An account is 
^^en of the researches made in Bhopal with a view to obtaining a much 
Urcer recovery of sugar from S. 48 and a number of Coimbatore seedlings 
and exotic canes than is possible under the Rohilkhand 
oroved methods of growing superior varieties as ‘ plant and ratoon are 
described It has been shown how by the use of efficient nulls for crush- 
inrthe cane, of a standard and an auxiliary plant of special design for 
boiling the juice and of a high speed centrifugal of special construction 
for curing the massecuite. from 7 to over 8 per cent, on cane, of white 
sugar of food quality (1st and 2nd) can be produced with no eicpensive 
Iplliancel or high tLhnical skill, in villages, at a cost which would 
enable the Indial manufacturer to hold his own in the competition with 

which he is confronted. 


20. Results and object lessons from a half century of cane 
breeding. 

Noel Deer. 

An account of the development of sugarcane breeding is given since 
the rediscovery of the fertility of cane seed by Soltwedel and by Harrison 
and Bovell. 

Special reference is made to the work in Java culminating jn the pro- 
duction of P.O.J. 2878 and to the work initiated by Barber in India. 

The value of, and the necessity for, the continuance of this work for 
Indian Agriculture is pointed out. 


21. Suggested method of studying sugaroanes for breeding 
work. 

Kidar Lall Khanna and Rao Bahadur T. S. 

Vbnkathaman, Coimbatore. 

The life histories of three cane varieties up to the end of about 20 
weeks from time of planting are given in some detail. 

The three varieties are Kathn, indigenous cane of the Punjab, Co. 20fi, 
replacing Katha chiefly in the unirrigated tracts of the Punjab and 
Co. 285, a future rival of Ob. 205 and a distinct improvement over Kalha 

and Co. 205. 

The studies include the number, development and functioning period 
of ‘ seii ’ roots, tho periodic developments of * shoot' roots, bud germina- 
tion and the bonding of the main and subsidiary shoots at different stages 
of growth. 

A correlation is indicated between shoot root development and 
tillering. 

The growth periods of the varieties are examined and it is found that 
the shoot growth is correlated with root development. 

The first fourteen to twenty weeks represent a rather critical period 
for sugarcanes in the Punjab; and, on account of their thriftier shoot 
development, the Coimbatore seedlings are better adapted to this period 
of unfavourable conditions than the indigenous canes. 

It is suggested that studies of developmental stages and character- 
istic of growth would be of considerable use in the selection of canes for 
particular localities; and such studies are an important aid in sugarcane 
breeding. 
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22. Sugar industry in India as compared to those of other 

countries. 

K. C. Banerji, Allahabad. 

The object of this communication is to study the conditions which 
govern the Sugar Cane Industry of different countries, such as Java, 
Hawaii, Philippines, etc., in order to find out a bassis of comparison 
whereby to fix a place for India in the international competition. Indian 
industry according to modern methods has only been considered. The 
system of cane supply, control in cultivation and factory work. Central 
Organisation, etc., in different countries have been discussed and an 
attempt has been made to find out a solution for improving the present 
condition of the Indian Cane Sugar Industry. The control figures of the 
milling and boiling houses in different countries have been discussed with 
reference to special machinery employed in those countries. 

23. Tilling, planting, and manuring of sugar cane fields in 

Java. 

K. C. Banerji, Allahabad. 

The high land lease and the impossibility of growing ratoons neces- 
sitate the cane sugar industry of Java to get the highest possible output 
from umt planted area diminishing the cost of production. The cultiva- 
tion has to be made as intensive as possible. Reference has been made 
to the highest degree of the tilling of the soil, specially to the Reynose 
system, and also ploughing system, labour being cheap and abundant in 

sugar cane soils belonging to the miocene layers in 
their three formations have been discussed. The paper will give a short 
^rvey on planting, its usual method and the materials used. (Bibit, 
Bergbibit, Rajoengan, etc.) There is also a brief account of the essential 
change in the planting material caused by the introduction of POJ 2878 
on a large scale. Lastly general remarks on manuring have been made with 
discussions on the following classes of manures as used in Java, on their 
advantages and disadvantages; — Nitrogen containing manures, Phosphate 
containing manures, combined manures. Inorganic manures, organic 
manures. Green manures, etc. The time, form, manner, and amount of 
the manures to be administered have also been discussed. 


CROP PRODUCTION. 

24. The classihcation of the cultivated rices in the United 
Provinces. 

R. L. Setbi, Cawnpore. 

While handling a fairly large number of rice varieties in the United 
Provinces, and noticing that the subject had not been studied before from 
a systematic point of view in these provinces, the necessity of a scheme 
of classification became apparent. 1 200 samples were collected from 
different districts of the province, and a thorough pure line selection was 
continued for five successive years, when ultimately 136 types were 
selected as pure varieties possessing constant characters. On making a 
complete study of various characters of the rice plant it was found that 
the characters of the grain are more constant and more useful than other 
vegetative and agricultural characters. These grain characters (colour, 
size and shape) have consequently been employed as the main-heads of 
the present scheme of classification. A history of the previous work on 
classification has been given, and reasons for employing grain characters 
oa a basis of classification arc enumerated. The volume of the grain has 
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also been measured, and the relationship between the size of the gram 
and that of the volume is shown. The product of the length x 
of the hulled grain harmonizes with the volume, and the former divide( 
by the latter equals 1. The scheme of classihcation and the grouping of 
varieties is shown, and various distinctive shapes of the rice gram found 
in the United Provinces are described. 

25 Disturbing factors in flowering and fruiting capacity of 
the cotton plant in United Provinces. 

B. Ram Pbasad. 

Total number of bolls per plant is the result of the number of flowers 
setting throughout the flowering season. In order to correctly arrive at 
the differences in the flowering capacities of 2 particulai \mietie., a count 
of the actual number of flowers each day was made throughout the season 

on the ten best flowering plants for three years. , . ^ 

In spite of the variations found in the number of flowep per da> on 
account of varietal differences, the number appearing each day is also 
influenced by the bright or the cloudy conditions of weather prevailing m 

the flowering season. t j * i « 

Each boll contains about 2 grams of cotton. In order to obtain a 



favourable. . i t 

The 30 days’ period from 2nd week of August till -nd week ot 

September is the most favourable period for setting in early cottons. If 

there is a disturbance during the period the crop suffer-s but favourable 

conditions tend to give better outturn per acre. 


26. Classification of Indian cottons. 

G L. Kottur. 

The indigenous types of cotton cultivated in thi.s country are classi- 
fied into 3 species on the basis of colour in tlio leaf as (Jo^ypjwn 
herbaceum^ Oovsypium negleclum, and GoasyptHm aanguinuni. The leaf 
in G. herbaceiim is yellowish green without any basel spot, in G. uegfec^ 
turn dark green with red spot at the base, and in G. sanguinum reddish 
green, both the basal spot and the veins being red. Each species is 
further divided into a number of sub-divisions on the characters of lobing, 
colour of flower, stem, habit of growth, hairiness, br.acts, size of flower, 
boll, seed ginning percentage and staple length. These divisions enable 
us to clearly distinguish all the cottons now cultivated in the country. 
The possibilities of new types coming into cultivation as a result of 
hybridisation are considered and the present classification is deemed to 
be sufficiently wide to include them. 

27. Improvement of Sind deshi cotton. 

K. 1. Thadahi and B. B. Mulchandani, Sakrand (Sind). 

1. Sind deahi cotton consists of a mixture of four neglectum varie- 
ties differing in the colour of the flower which may be yellow or white, 
and the nature of leaf lobes which may be narrow or broad in addition to 
several other characters. The yellow flowered types preponderate to the 
extent of 70 per cent. 

2. When two pure strains differing in tho colour of flower were 
grown in alternate rows, the incidence of natural crossing showed 

(i) about 16 per cent, of the plants got vitiated, (ii) about 6 per cent, of the 
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flowers got crossed, (iii) about 3.3 per cent. o£ the ovules showed cross 
pollination, (iv) natural crossing took place from 3 to 22 feet. White 
flowered plants picked from a field where yellow flowered types prepon- 
derate as mentioned above showed that 50-84 per cent of them had got 
contaminated. 

3. Unit selection in Sind deshi cotton has resulted in the production 
of a strain of roseum cotton known as 27 W.N. which is capable of (a) 
yielding over 20% more kappas per acre than ordinary seed, (6) early 
crop, (c) 6 per cent, higher ginning outturn, (d) greater premium over 
ordinary cotton on account of rough feel and bright colour of cotton. 
This cotton is now the standard deahi cotton of Sind. The seed multi- 
plication scheme consists of (i) selflng patch sown with selfed seed of 
single plants, (ii) seed patch of an acre and a half, (iii) seed farm area of 
30 acres, (iv) developmental zamindari area of 300 acres, (v) registered 
growers area of 3000 acres, (vi) Taluka developmental area of about 60,000 
acres. Each stage is fed by the preceding stage and thus purity is 
maintained. The scheme is progressing and expanding every year. 

28 Cultivation of Broomcorn in India. 

S. S. Nbhru. Rae Bareli. 

In the UMt paper at Madras, results of successful tests with Indian 
broomcorn under European, African and American conditions were 
communicated. Encouraged by the good results obtained, the same 
selectivised, hardened and resistant seed has since been supplied to 7 
govermnenf Farms, 11 Taluqdars' farm and 6 other farins in India. 

The Qovernmenl Farms are in Muttra. Portabgarh, Rae Bareli, Poona, 
Gwalior, Dharwar and Sholapore. The Taluqdara' farms are mostly in 
Rae Baroh district The prtvaU farms are in Allahabad, Cawnpore, 
Jhansi» and Lahore* Thus» tests with broomcorn are being made in all • 
representative parts of the country. 

Results to date show cent per cent* germination everywhere in 3 to G 
days all^ soils ranging from sand to clay. Broomcorn has grown 

under all conditions, even when local sorghums have failed. And the 
growth has been notably rapid, the plants in a characteristic field moasur- 

^ 'ul' 7'-10.-’ 8'-6,* lO'-S.-' and 12' in the first seven 

fortnights respectively. A very healthy plant with tall stalk, thick base 
and long panicles has been obtained* 

Further results will be communicated subsequently. 

29. The growth of tbe cotton plant in India — II. The 
predetermination of subsequent growth variability 
and variation in the ** growth resistance potential ” 
at the early seedling phase, and its explanation in 
terms of external factors (temperature) and interna) 
conditions (hydration of growing tissues), 

R. S. Inamdab and B. N. Sinoh, Benares. 

outlook and the procedure : — This series of investigations 
was instituted with a view to study the growth mechanism of plants 
choosing an economic plant for the purpose, vis*, cotton* For obtaining 
the requisite variability of growth reactions for an estimation of internal 
factors, the iitmosph eric factors of the environment were used as the 
variables. The variability of the atmospheric factors was secured by 
growing the plants under field conditiona in series at successive intervals 
of a fortnight in the summer of 1926. The factors of the substratum, 
such 08 , the moisture content and the nutritional ” constituents, were 
kept above the maximum domanda which the plant is believed to bo 
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making on the substratum. A full record of atmospheric factors was 
obtained from the local Meteorological fStation. 

The results now described throw additional interesting light on the 
growth mechanism of plants for theory and practice, mid also emphasise 
the significance of hydration factor in growth and senescence, 

Organismal growth variability was also designed by growing two 
different varieties of cotton, viz.y Dhulia ncglectum and Gossijpiutn 
herbaceum. The results are described below separately. 

Growth magnitudes were measured in terms of the dry weights 
produced by the entire plants and its organs (including the reproductive 
organs). The extent of the assimilating and the transpiring surface and 
the march of the respiratory intensity as growth proceeded, were also 
recorded at corresponding periods of growtli. Though the results are not 
described here, they have, nevertheless, been utilised in orriving at the’ 
final conclusions. 

From a quantitative analysis of growth data, an analy sis is attempted 
of the growth mechanism and the appiouch of .senility, including the 
nature of repioductive growth as opposetl to vegetative growth. 

Interesting and striking conclusions emerge from these studies on the 
economic side of the growth of the cotton plant and of crop plants in 
general. 

2. Sum7nary of results and conclusions : — The time grow th curves are 
of the usual sigmoid type and conform, on analysis, to a variation of the 
exponential type of the equation of the form, Log \V=:n log t-fa, whore 
W=dry weight, t = day8 after gennination, and a and n=constants. 
Therefore a straight lino is obtuinetl when Log ^V is plotted against log t. 
The slope of this straight line is made a measure of the march of growth 
towards senescence in each series of sowings. 

Curiously the gradient of the march of grow’th remains identical in 
all the scries, inspite of variations in the atmospheric environment. 
Consequently the relative rates of growth are identical in all the series in 
corresponding periods of growth. 

But growth variability is manifest in dift'i-rent series in many 
directions (see below). This variability is, therefore, predetermined at a 
very early seedling phase of growth (which is the critical stage in growth) 
in response to external conditions. 

The predetermination leads to u series of resistences to growth in 
the subsequent march of growth tow’uid senility, in accordance with Iho 
environmental conditions to which the plant becomes subject. Therefore 
the term “ Development of Growth Reaistence Potential ” is given to this 
early predetermination. 

The degree of predetermined resisteneo to growth at the early 
seedling phase carries the downward march of the relative growth ruto 
curve to zero intensity sooner or later in ditferont series of sowings and 
determines the period of approach of senility and the final stoppage of 

growth as also the number of times the flower buds appear in th© course 
of growth in each series. 

Growth variations in different series of sowings are manifest under 
uve headings, viz., (1) variations in the final dry weights in corresponding 
periods of growth, (2) The occasional sudden breaks in the growth of 
plants, especially when the first reproductive initials ur© laid down, (3) 
the relativs retardation of the development of reproductive primordia 
(including the shedding of flowers and bolls, (4) the number of times the 
reproductive primordia appear, and (5) the period of approach of senility 
ana the hnal stoppage of growth. 

All these growth variations reduce themselves to the resultant effects 
o one primary variation, viz. difleronces in the resistences to early 
growth (production of dry matter) w’ithin about 30 days after gdrmina* 
ion. The subsequent variations are the resultant ©fleets in various 
directions of th© superimposition of th© later atmospheric conditions 
on this primary variation. 
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Therefore the early predetermination consists in the change in 
the seedling phase which leads to the primary variation, the development 
of varying degrees of resistance to the early production of dry weight. 
The predetermined change is a 'potential for the subsequent development 
of growth resistence. 

The ** growth resistence potential” is explained in terms of two 
significant variations, (1) variation in the “growth potential” of the 
growing cells in the early meristem. and (2) variation in the number 
of cells available for cell division and growth- 

Among causative factors in predetermination, temperature effects 
appear to be the most important. Radiation effects do not assume 
significant proportions in the open in the tropics. 

It is suggested that one of the effects of temperature is to introduce 
variations in the number of cells available for cell division and growth in 
the early meristem. 

Of the many internal conditions, the hydration factor of the growing 
meristem appears to play a very important part in contributing towards 
the final change, it is suggested that variations in this factor are intro* 
ducod in the eaily predetermining phase of growth by variations in the 
intensity of transpiratory loss of water. 

This hydration factor appears to play also a very important part in 
the approach of senility and the final stoppage of growth. It is suggest* 
ed from independent investigations on the specific conductivity of plants 
with monopodial and sympodial modes of growth that the hydration of 
growing tissues is influenced by as growth proceeds. 

The control of the germination stage is of paramount importance. This 
done. “ Out of season ” growth also may prove successful within certain 
limits. 

So far as the locality of Benares is concerned, the high yields obtained 
per plant justify tho earlier conclusion that cotton can be grown very 
successfully in this tract. I'he requisites arc that very early sowing in 
the beginning of summer should be accomplished and tho plants maintain* 
ed by irrigation till the monsoon rains commence. The short-growing 
variety gives bumper yields under these conditions. 

30. The growth of the cotton plant in India — HI. The 
relation of reproductive growth to vegetative growth 
as judged by the growth curves in Dhulia Neglectum. 
The physiological significance of maximal humps 
in growth rate curves antecedent to successive 
initiations of reproductive growth. 

R. S. Inamoar and B. N. Singh. Benares. 

This paper deals with the relation of vegetative growth to repro- 
ductive growth and the explanation of variability of reproductive growth 
in terms of internal conditions and previous growth history. 

Part I of this series established a close connection between the 
appearance of a maximal hump in the relative growth rate curve and 
the appearance of reproductive buds. This is confirmed in the present 
series which indicate 2 or 3 maximal humps in the generally des* 
cendirig growth rate curves in each series, each time antecedent to 
the appearance of reproductive buds. 

"Bvidonco is accumulated by the second author elsewhere that 
the period of each maximum in the relative growth rate curve is 
also associated with a corresponding maximum in the respiratory index of 
the growing meristem, and in tho general constructive activity of the 
protoplasm (relating to both carbon and nitrogen anabolism). 

Those maxima Aave a deeper physiological significance in that those 
periods are characterised by a general increase in the metabolic activity of the 
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„rolopi«»mio complex. It is also concluded that the pe.iuds ot appearance 
maximal humps are also the periods when the repro.lactive ^ 

are laid down iuternally, though their emergeuco as visibly 
structures externally is more or loss delayed depending upon the nutn- 

ti/.i-tnl ” balance available in the plant. , . . • i 

Part I of this series of coinmunicutions mdieated that the period 
of first emergence of reproductive buds is lialde to vary in different 
sLtgs. The present Lries of sowings being made m only one 
sereon viz., the summer, this variation is negligible (the period ot 
m-Tappearance of flower buds ranging from to o2 days after germ.na- 

^‘^’'idie'plri^d^^oronvorgence of reproductive buds as visible structures is 
made up of two component phases, viz., (a) the imtmtioyi ol reproducti\e 
Dhflse (as judged by the maximal humps on the growth late curve), 
and (b) the development of reproductive prnnordia into e.xternaUy vibible 

flower buds. 

(a) The initiation of the first reproduc_tive phase vanes in all 
the tour serie.s of sowings (3H, 

Germination respectively). This variation is correlated with 
an inverse variation in the antecedent production of total 
dry matter in each series. The period of indiahon of re- 
productive phase in each series is. therefore, correlated 
in some way with predetermination in the seedling phase. 

(6) The interval between the initiation of reproductivo phase and 
the emergence of reproductive buds as externally visible 
structures (0. 18. 2r> and 2U days respectively m all the 
four series) varies, however, in the same direction as the 
antecedent production of total dry matter in the plants. 
This phase is, therefore, directly correlated with the ‘ nutri- 
tional ” balance between the vegetative and the reproductivo 

growth. 

This contrast in the behaviour of the two phases also confirms 
th^ conclusion that the primary cause for the initiation of the re- 
productive phase is much more deep seated than mere balance m 

nutritional flow. , . 

The periods for the subsequent successive incidences of reproductive 

growth after the appearance of the first reproductive phase remain 
constant for each interval in all the series, in spite of varying deve- 
lopment and complete or partial shedding of flower buds and bolls. 
It is, therefore, concluded that the initiation of the reproductive phase 
introduces a physiological inhibition of growth activity, wliich is not 
wholly connected with the diversion of nutritional flow to the developing 
reproductive structures and which takes a definite amount of time to 
be washed off. 

The number oj times the reproductive growth occurs depends upon 
the total span of life determined by the downward gradient of the relative 
growth rate curve reaching the zero-line. 

The final yields obtained per plant are the resultant effects of 
these growth variabilitie.s in each phase of vegetative and reproductive 
growth. ^ 

31. The growth of the cotton plant in India — IV. The 

interpretation of varietal variability of growth in 
Ooasypium herhaceum as compared with that of 
Dlivlia neglectum. 

R. S. Inamdar and B. N. Singh, Benares. 

A study of varietal variability was undertaken with a view to 
estimate growth factors. 
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It ifj concluded at the outest that under the conditions in Benares 
in the season in which it was grown, Gos-'icypiurn herbaceum with 
a longer period of growth does not attain to the maximum possibilities of 
its growth potentialitj'. 

The growth curves in all the series conform, in their general features, 
to those of Dhiilia neglectum when allowances are made for the distur- 
bances introduced. Thus all conform to the equation Log W = n log t + a. 
The disturbances introduced by the appearance of reproductive phases 
are of the same nature, emphasising here also the physiological signi- 
ficance of the antecedent maximal hump in the growth rate curve 
on the subsequent initiation of the reproductive phase. The effect of 
the atmospheric conditions on the successive sowings of the crop are 
also of the same nature. 

The plant does not grow successfully because the maximum growth 
potentiality of the plant never comes into full play. Consequently 
the slope of the growth curve is always loss steep than that of the corres- 
ponding curves in Dhulia nef/leclum. This affects primarily the physiolo- 
gically comparable magnitudes of dry weights produced by the plants 
at physiologically corresponding periods of growth as compared with 
the growth of the shorter variety. This is also the reason wh3' a large 
number of repiodtictive initials fail to develope to maturity (with an 
increase in the number of flowers and bolls that shed) because the 
requisite physiological balance between the vegetative growth and the 
reproductive growth is not kept up. 

It is suggested that the failure of the plant to bring its full growth 
potentiality into play is to be located in the relative elliciency of the 
tran.spiratory and assimilatory functions of the leaf in this variety. 

Kcsistence to growth increases, on the one hand, as the sowing 
time advances towards the height of summer with its rising temperatureT 
and, on the other hand, as the early growth of plants is overtaken 
by the continuous monsoon rains. The former influences the “ predeter- 
rnining” phase of growth and the latter the assimilatory intensity 
of the leaves for early dry weight production. The constructional 
difleronce in the leaves of this variety as compared with those of Dhulia 
neylcctum appear to be responsible for both these differences; and an 
independent enquiry in this direction may prove profitable. 

32. The growth of the cotton plant in India — V. The 
causal factors at work in the shedding of flowers 
and bolls (which determine final yield in cotton) in 
terms of the conceptions of dynamic equilibria in 
the co-ordinated growth activity of the entire orga- 
nism in successive phases of growth. 

B. N, Singh, Benares. 

preceding papers in this series of communications have 
ostablishod the view that growth magnitudes— whether vegetative or 
reproductive— have to be analysed in terras of the conceptions of 
dynamic equilibria in the co-ordinated growth activities of the plant in 
successive phases of growth. The influence of some of these growth 
activities 18 more deep-seated than others of the subsequent phases 
of growth. Novortholess, the final results at any stage of growth are 
the resultant efTocts of a kind of integration of the previous happenings in 
the plant which lives in the present. In the present investigation this 
conception has been applied to the analysis of the important problem 
of flower and boll shedding in the cotton plant and of the final yieids 
obtained. 

Leaving opart par^itic pathology as an explanation of the shedding 
of flowers and bolls in certain instances, regarding the physiological 
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aspects of the problem, recent work has rather tended towards concentra- 
tion on isolated phenomena as causal factors, ranging from the shortage 
of water supply or nutritive material to the developing flowers and 
fruits, to the incomplete pollination or fertilisation of the flower, or oven 
the osmotic changes in the critical condition of tlie flower. But no 
serious attempt has been made to apply the principles of dynamic 
conceptions of growth activity of the organism as a whole to the analysis 
of the problem. 

The first striking result in this way of analysis is tlie close connection 
observed between the percentage of flowers which reach maturity in 
each variety and each .series of sowings of cotton, and the degree to 
which the Jtdl growth potentiality of the plant comes into play as the 
visible manifestation of growth. Thus, for instance, Oossypium her- 
baceutn, has to its credit cent p€*r cent shedding of flowers and bolls 
in the Ilnd, lllrd and l\'th series of sowings, while in Dhulia neglecfumy 
the shedding is only GO, 70 and 40 per cents of production in the cor- 
responding series of sowings. 

The results of the four series of sowings of Dhulia neglectum are a 
further illustration of the dependence of the number of flowers which 
reach maturity on the previous growth history of the plants. Thus, 
for instance, the shedding of bolls is 30, 60, 70 and 40 per cents of ))roduc- 
tion respectively in all the four series. These composite figures for 
the total growth period are remarkably correlated with growth variations 
in all the series in successive phases of growth described earlier (part II). 

Some of these variations are deep-seated and are predetermined 
at the early seedling phase, while others are merely the temporary 
and superficial effects of the environment on the operation of predeter- 
mined factors in the plant in various directions, (Cf. series II and III). 
But in either case the end result in yield is the resultant effect of the 
dynamic relations of growth activities in different phases of growth. 

The most convincing record of the existence of dynamic relations 
is obtained in the relations existing between the intensity of the maximal 
humps of the relative rate of growth antecedent to flower production 
in each series, and the total yield obtained from the subsequent crop 
of flowers. Figures are exhibited in this connection for each of the three 
phases of reproductive growth in both the sliort and the long variety 
series I. 


Of the immediate antecedents to the shedding of flowers and bolls, 
the failure of the flowers to open has been noted prominently in the long 
variety, Qoseypium herhaceum, series II, III and IV, where cent per cent 
shedding of flowers and bolls occurs. The failure of the flowers to open 
may aSect either the maturity of pollen or the cross fertilisation of 
flowers, factors which are known to cause flower and boll shedding. 

Of the other immediate antecedent factors, the water-content of the 
tissues appears to be significant. 

The dependence of the maturity of flowers and buds on the supply of 
nutritive material in the vegetative parts is evident from the many facts 
which are discussed above. The data connecting the total dry weights 
produced and the final yields of cotton per plant in all the four series of 
Dhulia neglectum are a gross illustration of what has been analytically 
discussed above in every phase of growth. Thus, for instance, the 

relations of final pe, plant are , 

yields ^ ^ 3} tolas * 2^ tolas 


24.33 gms. 

tolas 

(average) 


(average) (average) 

, 39. 1 1 gms. 

*”d tolas * r^pectively for the four series of sowings 
(average) 


These immediate antecedents, which are all true, have loomed large 
in recent investigations, while the problem is really deeper than all of them 
put together. The problem of the shedding of flowers and bolls is the 
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problem of analysis of growth variability in each phase of growth, which 
has been attempted in the study of the growth mechanism of the plant in 
parts I to IV of this series. If it is a phenomenon of physiological 
pathology of the plant, it is only in this sense; and its solution is the 
solution of how to bring the maximum possible growth potentiality of the 
plant into full play in each phase of growth. 


33. A note on albino and mosaic characters in rice. 

S. K. Mitra and S. N. Gupta. 

The albino seedlings are found to appear in a number of apparently 
pure varieties both in autumn (short growing) and winter (long growing) 
paddy varieties. Their percentage ranges from 26% in Asra (winter 
paddy) to 20% in aus crosses. 

An apparently pure sali tj'pe, S. 559, with green leaves has been 
found to produce green, mosaic (white-striped leaves) and albino plants in 
a 12 : 3 : 1 ratio, as it were. The mosaic plants originating from the 
above also give out mainly mosaic, albino and a very few green seedlings. 
Both the albino and mosaic characters are degenerative and lethal. 
Attempts are being made to study the inheritance of same by hybri- 
dization. 


34. Chlorophyll deficiencies in Sorghum. 

G. N. Ranoaswamy Ayyangar and M. A. Sankara Ayyar. 

Five types of Chlorophyll doheiency in Sorghum are described and 
recorded os simple recessivcs to the normal healthy green. 


36. A comparison of the progeny of (1) shrivelled wheat 
grains, and (2) normal plump wheat grains. 

L. Jai Chand Luthra, L^^allpur. 

In 1928 wheat crop in several parts of the Punjab was greatly 
damaged by adverse conditions and the wheat grain did not develop well 
and was shiivelled. In some ca.ses the heads were found abortive and 
grain was not formed to the extent of 16-30 %. Germination capacity of 
the grain, though shrivelled, was found on testing to be pretty high. In 
over 60 samples it varied between 00-99 % and in most of the coses it 
was between 60 and 90 %. Samples from some bad fields, however, 
showed 20-60 % germination. As a result of those tests wheat grains 
though apparently imperfect and extremely small in size, were considered 
suitable for sowing purposes. 

2. In 1929 experiments were laid down to compare the crop raised 
from shrivelled grains and normal plump grains. Five representative 
samples from difiorent places wore taken and the following results were 
obtained : — 

The progeny of shrivelled grains showed a remarkable improvement 
over parent grains. Mean weight of 1000 grains had increased by 
139.4 %. SpeciBc gravity rose by 7.2 %; length woe increased by 22.1 
and breadth by 03.8 %. Consistency of the grain also had improved 
considerably. There was no sign of shrivelling and the grains were as 
plump as in normal condition. 
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AGRICULTURAL ENTOMOLOGY. 

36. The Aleyrodidae on Citrus and their control in the 
Punjab. 

Mohammad Afzal Husain and Abdul Wahid, Punjab. 

The following species of the Aleyrodi.ho have so far been found on 
citrus trees in the Punjab : — 

Dialeorodeff cilri Ashin. 

Aleuroranthus woglunii .Ashb. 

Aleiiroconthu-'i ^tphtijeru'i Q. 

Aleurolobufi marlatli Q. 

Dicil^UTodeK {Dialeurolonga) etongafn Do/kt. 

Telraleurodoides cilriculn-'< Dozier (mn.s.n.). 

Aleuronxigdci dojhai Dozier and Baker (mn.s.n.). 

Of these the three last named species are new to .science and have 
been named from the collection sent from the Punjab. ^ 

Aleurocanthus citriperdua Q. and B. collected by Wogliira from 

Lahore has not been so far obtained by us. i 

External anatomy, life-history, seasonal-history and distribution have 

been studied , , ^ 

D. cilri and D. elongata are the commonest and the most dc.structive 

in the Punjab. A. apinifertta causes serious damage to citrus trees m 
Lahore. A. woglutni is destructive it\ South-Last Punjab. 

Except A. marlatli and T. citricuiiia which arc found on the upper as 
well as the lower surface of leaves, nil the species confine themselves 
to the lower surface of leaves. The eggs are laid practically invariably on 
the lower surface of leaves and the nymphs settle there. The ‘ honey 
dew ’ which these insects produce falls on the leaves below, and on 
this the black mould appears. The infested trees thus look black. 

Damage is caused by the nymphs sucking the juice, but more 
particularly through interference in photosynthesis caused by the covering 
of black mould on the leaves. There is however no exteriml mark 
of injury such as spotting, discoloration, curling, or drying. Tne pest 
does not bring about the death of loaves or shoots. .A severely infested 
tree does not bear fruit and if it docs bear any the fruit is insipid. 

The pests have been controlled by spraying. 

37. The cotton white-flies (Aleyrodidae) and the cotton 
failures in the Punjab. 

Mohammad Afzal Husain, Punjab. 

Since 1919 there have been five more or less serious failures of the 
so called American varieties of cottons in the Punjab. During these 
years the deai varieties also suffered although not to the same extent 
as the Americans. The symptoms of the ‘ disease ’ may bo described 
as follows : — 

The plants remain stunted, leaves begin to turn red from about the 
middle of October and excessive defoliation results, flowers and 
bolls are shed in large numbers, bolls remaining on the plants do 
not develop properly, remain soft and open prematurely and 
badly, lint is trash and seeds develop poorly. 

By some investigators adverse environmental conditions such as 
drought, high atmospheric temperature, high soil temperature, etc., etc., 
have been held responsible for producing the above mentioned abnormal 
conditions. While others consider the white-flies the primary cause 
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of the disaster. Roberts and Roger Thomas hold the latter view (Agrio. 
Jl. India, XXIV, March, 1929), and Misra and Lamba follow them 
(Bull. 196 Agric., Res. Inst. Pusa, 1929). The conclusions arrived at 
are not supported by properly investigated facts. 

Misra and Lamba have studied the white-fly and have named it 
Bemisia goasypiperda. Their statement that antennae are absent in 
the second instar nymph must be challenged as it is incorrect. Their list 
of alternative food plants is also based on insufficient data, and is 
probably too exhaustive. 

The attack on the cotton crop starts in May and continues to increase 
till the end of August and then it subsides. Di^ring this time both 
the desi and American varieties are attacked equally severely. There is 
no defoliation and no drying of the plants. Thus at the time when the 
attack is at its highest the plants continue to grow and there is no 
apparent sign of any disease, except shining appearance and stickiness on 
the leaves which are due to the ‘ honey-dew ’ dropped by the insects. 
Later on black mould appears on this honey-dew and the lower leaves of 
an infested plant get covered by this black stuff. There is no spotting, 
discoloration, distortion, crumpling or withering of leaves, and there 
is no other sign of abnormal condition. 

There is hardly any doubt that a plant which provides food to 
the numerous sucking insects cannot be normal, and the black fungus 
developing on the upper surface of leaves does certainly interfere with 
photosynthesis and checks normal respiration, as a large number of 
stomata are situated on this surface. All the same this interference 
with the functions of the leaves is not such as to produce the * disease.’ 

Cases have been known where fields badly infested with white- 
flies have not shown the * disease,’ and conversely fields which have 
shown the * disease ’ have been free from or very slightly attacked by the 
white-fiies. 

This year the white-fly attack was very serious right upto the end of 
August and yet the * disease * has not appeared. It has been noticed 
that in the same fields plants which are vigorous and healthy have 
a larger number of white-flies on them than plants stunted and sickly. 
Plants grown under cages although heavily infested with white-fiies 
do not show any of the symptoms of the * disease.* 

The disease of cotton, therefore, which brought about the failures of 
the American cottons in the Punjab is independent of the white-fly 
attack. It is of utmost importance for the future of cotton growing 
that this fact is recognized. 


38.- Insects associated with South Indian Coccidfe and their 
economic importance. 

T. V. Ramakrishna Avyar, Madras. 

The paper begins with a very brief summary of such of the salient 
features of the Coccid insects which have a bearing on their insect 
associates,^ gives a short account of the chief characteristics of Coccid 
associates in general, lists the known associates of South Indian Cocoidai 
with their respective categories and concludes with some remarks on 
the significance of such associations and their economic value, with 
special reference to South Indian forms. The main idea of the paper, 
which includes only a brief summary of the author’s preliminary studies 
in this line, is to invite the attention of other workers to the importance 
of the study of insect ecology — an aspect of entomology which is not 
only of absorbing^ interest to the pure soientist, but is pregnant with 
economic possibilities for the farmer or horticulturist. 
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39. The life-history of the Jasmine bug — Antcsiia cruciaia. 

T. K. VENKA.TAKRISHNAN, Hyderabad (Deccan). 

Ante.stia cruciaia Fb., (Fam. Pentatornidaj) — also known as “ 'I'ln? 
Coffee berry bug,” has been recorded as a scriou.s pest of Coffee in 
Ceylon and in the Coffee areas of South India. In the plains, on the 
other hand, it is more familiarly known as a serious pe.'<t of Jasmine, 
reports of damage having been received from the districts of Hellury, . 
Anantapore, Salem and North .Arcot. 

Eggs are laid in clusters of 7 to 13, generally on the lower surface of 
leaves. The life*cycle co\ ers about 30 days on the average under artific ial 
conditions in cages. The adult appears to be fairly long-lived, periods of 
6 to 7 weeks having been recorded in cagc^s. The greatest damage is 
done by the adult bugs, the shoots and flower-buds being punctured and 
caused to fade and wither. In instances of bad attack, a loss of 
to 50% of the yield of flowers — amounting in money value roughly to a 
loss of Rs. 300/- to Rs. 400 • is not uncommon. As regards control me- 
thods, the ‘ tent-system of calcium cyanide dusting ' has been found to l)e 
very effective. 


40. The biological control of the fluted scale — Icerya pur- 
chasi — in South India. 

Rao Sahib Y. Ramachandra Rao, Coimbatore. 

In April, 1928, a report was received regarding serious damage by the 
fiuted scale on a Wattle plantation at jMacIvor’s bund on the Nilgiri.s. 
On investigation, the scale was found already widely distributed in 
several places on the Nilgiri plateau, such as Fairlnwns, Keti, Wellington 
and Coonoor. Besides the Wattle — Acacia decurrens — , about 20 other 
plants, including the wild wattle — Acacia dealbata, the Broom, St. John’s 
Wort, Gorse, Kosc's, and the Potato CTeepc-r, were also found attacked. 
At Keti, the infestation was evidently already three years old. If is 
considered almost certain that the scale must have come in through the 
meilium of imported orchard stock. As a preliminary measure, cutting 
and burning of infested brooms was done at Foirlawns, in order to prevent 
a further spread of the pest. 

The cff(>ctive control of this S(*riou.s pest in 1888, in California by the 
importation of its natural enemy — the Vednlia beetle — from the origi- 
nal home of the Scale — Australia, is now become a classic in the history of 
economic entomology. Tho same method has since been successfully 
applied in various countries which the scale has invaded, tho latest 
example being Ceylon. The Entomologists of many of these countries — 
Ceylon, Java, South Africa, Rhodesia, Kenya, Egypt, Queensland, New 
South W ales, Victoria, South Australia, and lust but not least the Imperial 
Bureau of Entomology, London, were approached for supplies of the 
Vedalia beetle. South Africa kindly responded with a consignment 
shipped direct to Madras in April, 1929 ; unfortunately, however, the con- 
tents were found dead on arrival. A second consignment shipped to 
Colombo by Dr. Thompson of the Famham Royal Laboratory — obtained 
by him from California- was received in May. 1929. When opened out, 
three beetles and a dozen grubs wore found alive, and these were prompt- 
ly transferred to a special breeding laboratory opened at Koti. From the 
scanty supply received, however, the writer is happy to state that the 
beetles have bred satisfactorily, so that there were 10,000 individuals 
in various stages in stock in August. Liberation of beetles in the various 
centres of infestation has now been taken in hand, and it is hoped that the 
scale would very .soon be brought under control. 
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41. Ants and the lac insect, 

P. S. Negi, M. P. Misra and S. N. Gupta, Namkum. 

The paper deals with eight more species of ants other than hither-to 
recorded associated with lac and their relation to the lac insect. Methods 
of control against the injurious species of ants are given. 

42. Seasonal variations in the host-plants of the lac 

insect. 

S. Ranganathan. 

The paper gives the results of periodical analyses of Kusum and 
Ber, two of the principal host-plants of the lac insect, and an attempt 
is made to correlate the seasonal changes in composition with the stages in 
the life cycle of the lac insects parasitic on them and the annual 
vegetative cycles of the hosts. 

Although in general the nutritive constituents in the hosts in- 
crease with the onset of spring and again during the rains in the case 
of Ber and a month or two later in the case of Kusum, particular 
importance is to be attached to the amounts of phosphorus, water- 
soluble solids and alcohol-soluble minerals present in the plants since the 
variations in these constituents synchronise with the periods of active 
resin production though the crop seasons are different on the two hosts. 


43. A note on the pruning of lac hosts. 

M. Venugopalan and M. Rangaswami. 

After discussing the general principles involved in all pruning opera- 
tions. the paper deals with the importance of systematic and timely pruning 
of lac hosts for the successful propagation of lac. The dependence of 
methods and times of pruning on the species of host plant, age, climate 
and locality is indicated and the necessity of making adequate provision 
for proper sunlight and ventilation is emphasised. 

The results of pruning experiments with throe hosts like Butea 
Jrondosa, Zizyphus jujuba and Acacia catechu have been described and 
photographs taken wherever possible. 

In addition, the paper describes the results of four distinct types 
of pruning instituted in the experimental plantation at Namkum with the 
view to study, (a) the effect on the vitality of the plant. (6) the num- 
ber and nature of shoots produced, (c) the shape the plant would assume, 
at the end of a few years’ systematic pruning. 


44. A preliminary note on the nutrition of the Lao insect 

S. Ranganathan. 

Different methods of solving the problem of the nutrition of the 

lac insist, some of which have already boon adopted by previous workers 
in the Hold, are outlined. 

Analyses have boon carried out of the insects at their larval and 
mature stages and of two adjacent Khair plants {Acacia catechu) one 
of which was under lac crop while the other served as control. 

From the results obtained it would appear that starch wotor-soluble- 
nitrogen and minerals and total phosphorus play an important part in the 
nutrition of the insect. 
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AGRICULTURAL MYCOLOGY AND BACTERIOLOGY. 

45. Studies on “ powdery mildews” and “rusts” of cereals 
and the means of combating them. 

K. C. Mehta, Agra. 

The writer has studied the incidence of “mildews” and “rusts” 
of cereals between the harvesting and the sowing periods during the last 
six years. 

A brief account of the work on rusts of wheat was presented last 
year in the presidential address to the Botany section of the Indian 
Science Congress at Madras. 

In the present paper the writer proposes to submit the proposed 
measures of control for a discussion which was not possible last year. 
Mildews and rusts of cereals have been observed growing on “ self sown 
plants in the hills during the critical period — May — October by the writc'r 
every year during the last six years. 

The idia of mildews and the uredo.spores of rusts obtained from “ self 
sown” plants showed a high percentage of viability and produced suco<‘8s- 
ful infection in artificial inoculations. 

The occurrence of mildews and rusts under identical conditions offers 
a unique opportunity for control of as many as seven pests — four of wheat 
and three of barley. 

Destruction of self-sown plants after the harvest and again before the 
sowing period should materially reduce the damage done by these parasi- 
tes. 

Suspension of the cultivation of wheat on<l barley for two or three 
years at such localities in the hills whore the parasites can survive tlie 
summer should prove a very effective check and may eradicate the pests 
altogether, 

46. A Bacterial stalk rot of Maize plants. 

Hari Har Prasab. 

Appearance of abacterial stalk rot in maize round about Pusa in 1W28 
and 1029 has been noticed. Isolation of an organism and inoculations and 
cross inoculations with it prove its pathogenicity. It has the same 
cultural characters as an organism named Phytomonaa diaaolvene by H. R. 
Rosen of the Arkansas Agricultural Experiment Station who foun<l it 
causing a similar disease in .Arkansas. It was noticed also in some other 
States of America. 

47. The use of small additions of acid for increasing the 
germicidal action of E.C. on bacterial spores. 

C. S. Ram Ayyar, Pusa. 

Tests made with the spores of various soil bacteria showed that they 
are not destroyed completely by E. C. (Hypochlorite) in a dilution of 1 in 
500 even after 60 minutes contact in water of about 7.0. If, however, 

a small amount of acid, viz., 0.05 per cent normal citric acid solution 
corresponding to 3.5 grams of citric acid per 10 litres (Pjj 3.9) be added 

to the diluting liquid before the addition of E.C., the germicidal efficiency 
of the latter is increased considerably and practically complete destruc- 
tion of the spores takes place after 30 minutes’ contact. 

The practical value of these tests lies in the fact that silk house 
nurseries can be disinfected with greater certainty with E.C. in a dilution 
of 1 in 600, if to the diluting liquid a small amount of acid is added. 
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AGRICULTURAL ENGINEERING. 

48. Observations on the economics of threshing. 

C. Maya Das, Cawnpore. 

1. Brief history of threshing experiments conducted and reported so 
far— 1907 to 1929. 

2. Details of recent experiment on threshing at Cawnpore. 

3. Possibilities attending the introduction of modern threshing 
mnchinery driven by a motor tractor. 

4. Some additional advantages of modern threshers over the country 
method of threshing. 

o. Summary of observations. 

6. Bibliography. 

7. Statements I to IV of Appendix. 


49. Agricultural engineering research in India. 

Mason Vaugh. 

Agricultural engineering research in India has been largely restricted 
to problems of water supply. In this, brilliant work has been done. 
The more distinctively agricultural problems have so far received little 
attention and the little they have had has been from men not really 
trained for the purpose. 

Only three agencies are available for research, the agricultural 
engineers to Government, the engineering staffs of Agricultural Colleges 
and implement manufacturers. Private enterprise nut connected with 
one of these agencies cannot be depended on for any large contribution. 

The first and most fundamental ]}roblem in such research is trained 
personnel. Splendidly trained engineers knowing nothing of agriculture 
cannot be expected to make the same contribution that they could with 
agricultural training added. To be most effective, they must be trained 
not only in both subjects but in the co-ordination of them as well. 

Research in agricultural engineering must go beyond testing of 
competing types of equipment back to the fundamental basis of the 
problems. Wo must know what we want to accomplish, have standards 
and methods of measuring our accomplishments and be able and willing 
to adopt and adapt new methods where old methods fail to give the 
desired results. 

There are three main groups of problems to be met. The first has to 
do with all phases of working the soil in the preparation of seed beds, in 
interoulture and in the handling of irrigation water in the fields. The 
second hsis to do with the problems of dressing and harvesting crops. 
Harvesting methods are antiquated but wo are seriously handicapped in 
introducing western methods since conditions are so different. The prob- 
lems of threshing, bhusa making, rice hulling and other crop dressings are 
in urgent need of attention. The third group of problems is tliat of farm 
or rural building. This should include not only the farmer’s homo but 
the whole village. Ins cattle and his supplies of food grains and seeds. 
Any one of those groups of problems is enough to demand the attention 
of many workers for some time. 

The agencies at work in this direction are few ond the workers scat- 
tered. Co-operative effort will enable us to got on with the work much 
foster. There are problems enough for everyone and we should not be 
afraid to consult others ond to take their help and suggestions in planning 
our work. 
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50. Electricity and agriculture. 

T. J. Mirchandani. 

This short paper is a continuation of the one on the same subject 

i-eftfi at the last Calcutta session. 

Inspite of the opinion of the Royal Aencultural Commission, the 
author feels that the employment of electricity on the 

remote possibility— ride, the phenomenal development ^ 

France, Scandinavia, America. New Zealand, and even England. This is 
mainlv to be attributed to power being available, almost at the doorstep, 
from ‘lines traversing the country. These conditions, it is hoped, will be 
reproduced in several parts of this country by schemes of hydro-electric 

development, specially in the U.P.. Punjab, and Madras. 

A cheap and reasonably safe system of obtaining electric power from 
the high voltage lines is outlined and its cost worked out for existing 
conditfons in this country. Experience gained by various countries 
regarding the most suitable size of motors for different duties, systems of 
wiring, and distribution of load, etc., is summarized and examined. 

Mention is made of the methods of co-operation and hire-purchase m 
vogue in certain countries, and the enormous field for their application 
offered by this country, is pointed out. 


ANIMAL NUTRITION. 

51. A short resume of some aspects of the work of the 
nutrition section at Bangalore. 

A. VISWANATHA IvEB, Bangalore 
The work at present is confined mostly to the nutrition of farm 

animals.^^^^ necessitates the determination of the feeding values of coarse 
fodders and the more important concentrates. To obtain these values 
digestion experiments have been carried out with (1) nee straw, (2) ragi 
straw, (3) several types of hay sent from the Military Farms Department, 
(4) spear grass, (6) jouar, etc. This work enables us not only to obtain 
the feeding values of the samples under examination and their comparison, 
which of couree is very important, but also the starch values for our 

2. The work as a matter of course also necessitates the chemical and 
physiological examination of fodders and the metabolised products m 
faeces and urine. In the matter of examination of fodders a study of the 
several changes involved in silage and hay making which are the hiost 
commonly accepted forms of preserved fodders is also undertaken. Inis 
again brings us to the necessity of studying the best times for cutting a crop 
for hay of silage making with a view to utilise same in the most economi- 
cal way. 


52. Feeding experiments with young stock by the nutri- 
tion section. 

T. S. Krishnan. 

The primary objective with which growth in young stock is studied 
by the nutrition section of the Imperial Department of Agriculture is to 
get the comparative values of different fodders for growth production 
under various conditions. 

Experiments have been conducted at various places with a number of 
growing animals using different fodders and animals and extremely im- 
portant results have been obtained. 

Besides the above another objective, though till recently considered 
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secondary, yet of much greater intrinsic importance, which is kept in 
view in all these experiments, is to determine the starch equivalents of 
Indian fodders, when fed to Indian cattle under local conditions. 

The starch equivalents computed by Kuropean workers for different 
feeding stuffs are assumed and long period feeding experiments conducted 
and the actual growth obtained compared against the growth computed 
from the values assumed. The results enable the checking, correcting 
and establishing of accurate starch equivalents for the feeding stuffs used. 

The work has only been begun and valuable data are being obtained 
as the result of a series of carefully planned experiments with various 
fodders. 

53. Effect of maturity on the nutritive value of fodders. 

A ViSWANATHA IyER. 

Jouar and a sample of grass supplied by the military grass farm 
from a uniform plot at Bolarum were the samples selected for this series 
of experiments. Both were examined at three stages of development, 
viz., young, prime and ripe. 

In the case of Jouar, digestion experiments were carried out both on 
the freshly cut material and the same material converted into hay. 

With the grass, only hay made out of it was experimented with. 

From the figures obtained, it can be seen that nutritive value 
decreases as maturity advances. This will enable us to point out the best 
time for cutting a crop and of utilising same in the most economical wav. 

Further work on this subject is in progress. 


54. Silage investigations at Bangalore. 

T. S. Krishnan. 

Numerous experiments conducted by the nutrition section of the 
Imperial Department of Agriculture on young stock have shown the 
advantage of using silage for growth production. 

Digestion experiments with silage have repeatedly yielded a low 
digestion co-efiioient for the protein and a high figure for the fibre. 

Experiments have been started with a view to elucidating the 
reasons for such behaviour. ® 

Prolimiary experiments on silage have disclosed an actual loss of 
protein during the process of ensilage. 

The depression of the protein digestibility on ensilage might reason- 
ably be attributed to the destruction of the most easily digestible portion 
of the protein in the plant during the ensilage. 

, silage must probably be due to easier avail- 

ability of the silage carbohydrates. 

The problem is being investigated. 

The high orficiency of silage might also be due to the presence of 
easily assimilable minerals. 


GENERAL PAPERS. 

66. Storage of potatoes. 

N. D, Vyas. 

The author deals with the experiments conducted by him on the 
storage of potatoes and recommends a method by which without perio- 
diottl examination cultivators can keep a stock of seed potatoes for a 
period of six to seven months, till the next growing season, with a loss 
varying from 3*0 to 7*6 per cent* 
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The recommendations consist in harvesting potatoes early in the 
season, end of February being suitable for places around Pusa, drying 
for about a fortnight under shade, selecting the medium sized sound 
tubers and their storage in cinders lime mixture or charcoal in dealwood 

boxes. 


56. The improvement of the economic relations between 
landlord and tenant in the United Provinces. 

C. Maya Das, Cawnpore. 

(1) Introductory: briefly reviewing literature on the subject. (2) 
Objects of experiment at Cawnpore. (3) Brief account of the experi- 
ment. (4) Brief summary of results so far obtained. (5) General 
observations. (0) Conclusions arrived at. (7) Bibliography. 

hi. Notes on some rats damaging crops in South India. 

P. N. Krishna Ayyar, Madras. 

It is univei-sully recognised that there are few animals that cause, by 
their depredations, greater loss to man than those belonging to the group 
popularly known as rats. On account of their numerical strength, wide 
distribution, their great fecundity and adaptability to varying conditions 
and omnivorous feeding habits these have certainly attained unenviable 
notoriety all over the world. But it is only recently, comparatively 
speaking, that the highly important role played by them in the destruc- 
tion of crops has come into prominence. The destruction caused by 
these to crops is undoubtedly frightful, the loss sometimes amounting to 
nearly fifty per cent, of the gross outturn. 

There is practically very little on record regarding the species that 
damage crops, their habits or methods of control except the very brief 
and passing reference made by Fletcher in his excellent book on some 
South Indian Insects. Therefore this paper, so far os the writer is aware, 
is perhaps one of the first if not the first venture in this direction in 
South India. 

The paper is designed to give a brief account of the biology, habits 
and habitations of some of the most destructive species such as the 
Southern mole rat Qunotnya Kok, the soft furred mole rat Millardia 
mellada, the common Indian rat Rattus ratlue wroughtoni, etc., which fre- 
quent and breed in cultivated areas, noted by the writer in South India, 
together with some noted on the nature and extent of damage caused to 
such valuable crops as rice, ragi and other grain crops, cotton, coconuts, 
tea, etc. A brief reference to the various localities where such ravages 
have been so far noted in South India is also made. In order to impart a 
sort of completeness to the subject dealt with a short account of the 
various control measures is also added with special reference to poison 
baiting and fumigation that have been given a fair trial in South India. 

58. The effect of soaking maize in water before sowing. 

B. S. Sawhney. 

It was decided in July 1028 to study the effects of soaking maize in 
water before sowing. The advantages of soaking the seed for 8 hours 
and 12 hours over the unsoaked was studied. It was found that the 
soaking accelerated the speed of germination and soaked seed could be 
sown with a leaser amount of moisture in the soil than the unsoakod 
which was used as a control. It is interesting to note that the best 
results were obtained with the 8 hours soaking. 

This experiment was repeated again in 1929 but this year the advan- 
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tages of soaking, for 4, 6, 7, 8, 9, 10 and 12 hours over the control were 
studied. The results in 1929 were not up to our expectations due to rains 
just after the sowings were completed. However, they confirmed our last 
gear’s results. 

This soaking of seed before sowing will enable the cultivator, who 
depends on the rains to do his showing to make use of the early showers ’ 
which are not usually very heavy and thus not only get a higher acreage 
under the crop per plough but also an increase in the field per acre due 
to the longer growing period of the crop. 




Oadctotta Publiahed by the Asiatic Society of Bengal, and printed by 

P. Knight, Baptist Mission Press* 


3 

INDIAN SCIENCE CONGRESS. 


Seventeenth Annual Meeting, 

ALLAHABAD, 1930. 


ABSTRACTS OF PAPERS. 

Section of Chemistry. 
l^resideni : — ‘Pro/. P. C. Miners M^A.^ Ph.D. 


CALCUTTA. 

ASIATIC Society of Bengal. 1, Park Street. 




Section of Chemistry. 

Ahsiracis. 

1. Studies on Hexammine Cobaltic Sulphate. 

POLIN Behabi Sarkab and Tara Prosa.d Barat, Calcutta. 

The luteocobaltic hydroxide [Co(NH3)(}]2(OH)3 is a strong base 
and exhibits a close analogy to the alkalis by forming insoluble chloro* 
platinates, chloroaurates, chloromcrcurates and duosilicatcs. Like the 
alkali sulphates hexammine cobaltic sulphate gives insoluble sulphates 
with the sulphates of the rare earths. Further, he.xammine cobaltic 
sulphate forms 3 acid salts with HoSO^ and a double salt with Am2S04. 
The present work was undertaken to precise the analogy of the hexam* 
mine bases with the alkalis by studying in detail the double and acid 
salts of the cobalt hexammine series. The double salts of [Co{NH3)o]2 
(§04)3 with alkali sulphates are formed by crystallising a soln. of [Co 
(NHs) 6]2(S04)3 and alkali sulphates, viz., the sulphates of K, Rb, C.s, 
T1 etc. The double salts are stable only within a narrow range of concen- 
tration. Hence the equilibrium of the ternary systems, [Co{NH3)(j]2 
(804)3 * '^ater — K2SO4 and [Co(NH3)e]2(S04)3 — water — H2SO4 have 
been studied at 35^*0 as a result of which the formation of a double salt 
of [Co(NH3)e]2(S04)3 with K2SO4 and the existence of 3 acid salts 
with H2SO4 have been established. Their properties and ranges of 
stability in soln. have also been determined. 

2. Analogy of diverse anions from chemical, structural and 

morphological points of view. 

P. B. Sarkar and Nirmalendunath Ray, Calcutta. 

3. Preparation and properties of various salts of the com- 

plex ion BeF^. 

P. B. Sarkab and Nirmalendunath R.ay, Calcutta. 

4. Sulphate of Hexavalent Chromium. 

H. R. Iyenqar, Bangalore. 

The solubility curve of chromium trioxide in sulphuric acid indicated 
the existence cf a compound of trioxides of chromium and sulphur (Abstr. 
So. Congress, 1928). This compound which is a brown solid has now been 
identified as a sulphate of hexavalent chromium. Elvidence in favour of 
the existence of hexavalent chromium salts is discussed. 

5. A new complex pentacyanocobalt Compound, 

Priyadaranjan Ray, Calcutta. 

The first instance of a pentaoyano-cobalt compound was reported to 
the Journal of the Indian Chemical Society (Ray, 1927, 5, 3, 325). In the 
present paper the preparation and the properties of an entirely new 
bi>nuclear pentacyano-derivative have been described. The new com- 
pound has been found to be a bridge-compound with a sulpbito-group 
and to contain a hexavalent anion. From the nature of its composition 
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and .behaviour it is concluded to be a-sulphito-pentaoyano potassium 
cobaltiate. 


6. Ammoniacal Cobalt-molybdates. 

Priyadaranjan Ray and Sailendra Nath Maulik, 

Calcutta. 

The preparation and the properties of a number of complex cobalti« 
ammiue molybdates have been described in the present paper. The 
compounds described are chloro -pentammine molybdate, aquo-pentam- 
mine molybdate, hydroxo-pentammine molybdate, molybdato-pentamm* 
ine molybdate, aquo-nitro-tetrammine molybdate, nitro-molybdato- 
tetrammine cobalt, thiocyanato>pentammine molybdate and nitrato- 
pentammine-cobalti>molybdate. 

7. Some derivatives of Thiosulphato-pentacyano-cobaltic 

acid. 

Priyadaranjan Ray and Sailbndra Nath Mauue, 

Calcutta. 

The potassium salt of the thiosulphato*pentaoyano-cobaltic acid has 
already been described by one of us (Ray, J.I.C.S. 1927 , 6, 3 , 325 ). 
A large number of derivatives of the same acid have now been prepared 
and studied. The compounds described in this paper are the sodium, 
ammonium, lithium, rubidium, caesium, thallium and a basic lead salt of 
the same acid. The isolation of the free acid has also been attempted 
and has met with partial success. 


8. On the vanadates of some heavy metals. 

M. B. Ranb and K. Kondaiah, Benares. 

The vanadates of mercury, gold, thorium, cerium and zirconium 
have been prepared and their properties investigated. 

Mercurous vanadate Hg 20 , V2O6 is a reddish brown to orange 
compound when pure ; it however varies in composition on account 
of oxidation, when the colour of the compound also darkens. Mercuric 
vanadate 2 HgO, V2O6 is a bright yellow crystalline compound (slightly 
duorescent) readily obtained by the action of ammonium meta vanadate 
on an aqueous solution of mercuric nitrate. On heating it gets de- 
composed into mercury and V2O5. 

Qold chloride forms a compound with ammonium vanadate which is 
bright golden yellow when freshly made and possesses the composition 
Au20jj, (NH4)20, 2V2O5 : on heating, the compound first darkens in 
colour and then decomposes with a sharp sound giving out ammonia ; it 
is unstable even at ordinary temperatures. Metallic gold, when left 
in contact with a solution of ammonium metavanadate acidified with 
HCl, gradually goes into solution. 

Th02. V2O5, H2O can be obtained by the action of ammonium 
meta vanadate on thorium chloride. The bright yellow compound when 
heated, loses water, turns olive green and finally decomposes into 
Th02 and V2O5. Thorium vanadate made from thorium nitrate and 
ammonium motavanadate (in hot solutions), on standing or being heated, 
appears to be mixed with thorium hydroxide. 

Ceric vanadate, a golden yellow compound obtained from ceric 
sulphate and ammonium metavanadate, correspond to the formula 3 Ce 02 , 
V2O6. 9H2O. It loses water on gently heating and decomposes into 
0e02 and V2O5 at higher temperatures. Zirconium vanadate can be 
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obtained as a highly gelatinous, bright yellow precipitate when a 
solution of zirconium nitrate is treated with ammonium raetavanadate. 


9. On the composition of Prussian blue and Turnbull’s 
blue. 

Abani Kumar Bhattaohauya, Bareilley. 

The composition of Prussian blue and TurnbuU's blue were determined 
with varying concentrations of FeCl^ and K4Fe(CN)u, and FeS04 and 
K3Fe(CN)(j and the following results were obtained : — 


Prussian blue. 


Ratio of concen- 

Ratio of 

trations of 

FeCls : KiFe(CN)o. 

Fe 

:CN. 

1:1 

1 

2-50 

1 :^ 

1 

207 

» . 1 
•r • * 

1 

2-35 


Turnbull’s blue. 

Ratio of concen- 
trations of 
FeSOi:K3Fe(CN)o 

1 : I 


Ratio of 
Fe : CN. 


1 : 2-50 
I : 2-53 
i : 2-50 


The ratio of Fe: CN in Prussian blue Fe4*' [Fo (CN)^];}"* is 1 : 2‘57 
and that in Turnbull’s blue Fej* [FelCNlolg'" it is i : 2'40. 

The above results show that (o) the ratio of Fe : CN is the same when 
the concentrations of the reactants of Prussian blue and Turnbull’s blue 
are in equivalent proportions, and (6) the compositions of Prussian blue 
and Turnbull’s blue are variable with the concentrations of the 
reactants. 

From (o) it can be suggested that the ferric portion of Prussian blue 
partially oxidises the ferrocyanide portion, whilst in the case of Turnbull’s 
blue the ferrous portion partially reduces the ferricyanide portion. Hence, 
it is probable that an intermediate compound results having a formula in 
which the ratio of Fe : CN is less than 1 : 2-57, but greater than 1 : 2*40. 

The variations in the composition of Prussian blue on adding excess 
of either FeCI^ or K4Fe(CN)5 are due to the adsorption of both Fe" and 
FelCNlo*" ions. With Turnbull’s blue no remarkable change in the 
composition is observed with varying concentrations of cither FeS04 or 
KgFe(CN)e as the adsorption of the Fe" or Fe(CN)o'* is very small. 


10. The ChemUtry of Nickel Oxide in Mond’s process. 

Mata Prasad and M. G. Tendulkar, Bombay. 

In the manufacture of nickel by Mond’s process, the action of 
sulphuric acid on the matte obtained by roasting the ore, containing 
greater per cent of copper than nickel, removes nearly all the copper but 
the loss of nickel does not amount to more than one per cent. Oxides of 
nickel dissolve very readily in acids and from the positions of nickel 
and copper in the electro-chemical series of elements it is expected 
that nickel will go in solution more readily than copper. 

The distribution ratio of Ni203 and CuO and of NiO and CuO in 
sulpliuric acid has been measured and it has been found that in the 
former case more nickel oxide goes in solution than copper oxide. But in 
the latter case the amount of nickel oxide going in solution is much 
smaller than copper oxide and this amount goes on decreasing as the 
temperature at which the nickel oxide is prepared is raised; the sample 
of NiO prepared at 1000 C does not at all go in solution. Such an oxide 
has been prepared by heating nickel nitrate or nickel sulphate or nickel 
hydroxide to 1000''C. The colour of NiO also changes from black — grey- 
green as the temperature of preparation is changed from 400 C— lOOO'C. 
The solubility of the oxide in sulphuric acid regularly diminishes ; the 
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density increases and the specific resistance and the magnetic susceptibi- 
lity also increases. 

11. Efltimation of Potassium, Rubidium and Caesium gra- 

vimetrically by Zirconium Sulphate Method. 

N. A. Yajnik and G. L. Tandon, Lahore. 

Gravimetric estimations of potassium, rubidium and csesium have 
been carried out by the use of zirconium sulphate, which forms double 
sulphates with the sulphates of the above elements. The results obtained 
by this method are as accurate as those obtained by other well-known 
methods. Besides this it is found to have a decided advantage over the 
other methods in the fact that the presence of ammonium ions has 
no effect on the accuracy of the method. 

12. A new formula for fluoremetry. 

K. S. G. Doss, Bangalore. 

For the micro-analysis of huorescent substances L. J. Desha (J.A.C.S., 
42, 1363) has suggested the use of Kobor’s nephelometric formula. This 
formula is purely empirical. The present paper deals with a new formula 
which agrees well with experimental results. In this formula the fluores- 
cent intensity is calculated from the incident intensity by putting Perrin’s 
idea of protective action into a quantitative form. Correction for 
absorption is made on the basis of Lambert and Beer’s law. The 
final intensity is thus expressed as a function of the depth of the solution 
and the concentration of fluorescent substance. The formula is specially 
applicable to cases in which the duration of the critical state is small 
{e.g.t alkaline solution of fluorescein). 

13. luteraction between nitrosyl chloride and ammonia. 

G. Sambamubti and N. L. Narasimham, Rajahmundry. 

Ammonia and nitrosyl chloride produce an amide, NO‘NH 2 . 

14. The Contact Sulphuric Acid Process. 

K. W. Khubohandani. 

Experiments have been conducted to tost the efficiency of certain 
catalysts such as vanadium pentoxide and silver vanadate recently 
described in patent literature, for converting sulphur dioxide into trioxide. 
The efiect of varying conditions has been studied and good results 
obtained in several oases. 

16. The influence of adjacent groups on the stability of the 
double bond in unsaturated compounds. Part I. 
The Benzalmalonic Acids. 

Sabbbami Sahay Qdha-Siroar and Dbbendba Nath Datta, 

Dacca. 

The object of^ the present series of investigations is to find by 
quantribativc 6xporim6nt#9 oomparativo raoasuro of tho Bass with whloh 
tho doublo bond in analogous aeries of carbon compounds is either 
ruptured or converted into a single bond, with a view to finding the 
inOuenco of vicinal groups on such reactions* The oarbon-to-oarbon 
double bonds in^ (a) some substituted benzalmalonic acids, (6) some 
coumarin derivatives, and (c) some substituted oinnamio acids are now 
under investigution* The present paper refers to the first series (a). 
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The fissiou of the double bond in these compounds hes been effected 
by warming in a thermostat an N/IO solution of the neutral pot^sium 
salt of the acids with the equivalent amount of an N/10 solution of 
phenylhydrazine hydrochloride or acetate, at the end of definite intervals 
taking out the samples and filtering off the aldehyde-phenylhdrazone ^ 
Gooch crucible and drying and weighing its amount. The velocity of the 
double decomposition has been found to follow the bimolecular law and 
in 14 cases out of 16 compounds so far studied satisfactory constants have 
been obtained. The formation of an oily phenylhydrazone in the 
remaining 2 cases rendered the method ineffective. 

The work is being continued. The following are the tentative con* 
elusions. Ortho-substituents increase the stability of the molecule no 
doubt by stcric hindrance. Meta substituents liav© lass induence. Para- 
substituents have the least effect. Of the groups chloro , methoxj , 
hydroxy—, methyl—, and nitro— , the last has the most powerful etlect 

in stabilising the molecule. 

16. Synthesis of quinoline derivatives. 

G. V. Jadhav, Bombay. 

When ethyl acetoacetate is condensed with aromatic amines the pos 
sible reaction products can be divided into three groups : — 

(1) CH3CO CHgCONHR; 

(2) CH3C=CH COOC2H3; 

I 

NHR 

(3) CHaCrrCH . CONHR. 

! 

NHR 

A substance in group (1) or (2), (a) when heated alone gives the 
corresponding substance in group (3), (6) when heated with sulphuric acid 
can give a quinoline derivative. 

Knorr prepared 2-oxyquinoline derivatives starting with the con* 
densation products of ethyl acetoacetate and aniline (and its homologues). 
(Bcr., 1884, 17 , 640). Later Conrad and Limpach obtained corresponding 
4*oxy*compound8. (Ber., 1888, 21 , 521). But no attempt was made to 
see the effect, on the synthesis, of substituents in the nucleus of the 
amine. 

The following amines have been used : 

o, m, and p chloranilines; m and p nitranilines ; 
p anisidine and p phenctidine. 

m and p-chloraniline products give quinoline derivatives : 
m and p*nitraniline products are decomposed and the original 
amines are obtained. 


17. Isomerisation of benzylidene compounds. 

H. S. Jots and B. L. Manjunath, Bangalore. 

When benzaldehyde is condensed with 4 : 6-dianilino*l : 3-diamino- 
benzeno, the corresponding dibenzylidene compound is formed (bright red 
prisms, m.p. 105-166’). This substance is easily hydrolysed by dilute 
acids. However, if it is heated with solvents a colourless isomer is ob» 
tained (m.p. 281-282 ). The new compound exhibits flourescence and is 
acted upon by dilute acids. It is probably the dibenzyl derivative of 
dihydroflourindene. 

The nature of this kind of isomeric transformation is being investi- 
gated further with similar simple substances. 
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18. Reactivity of Conjugated Double-bonded Systems. 

Chittaranjan Barat, Calcutta. 

In continuation of an earlier work, (Proc. Ind. Sci. Congress, 
1928) arylidene ketones have been condensed with malonaniide, when 
the methylene group of the latter reacts with the ethylenic bond of 
the ketone followed by ring closure, giving a tetrahydro-pyridone 
derivative (I), which retains its closed-ring constitution when subjected 
to alkaline hydrolysis, but forms a lactol acid (II) when hydrolysed 
by acids. This, on heating gives the lactol (III) by loss of CO 2 . which 
again on dehydration is converted into the unsaturated lactone (IV) ; on 
boiling with aqueous alkali (IV) is reconverted into the original 
lactol (III). ® 


Ph— CH CH 2 C— R 

I II 

CH(CO— NH 2 )— CO— N 

(I) 


Ph— CH CH 2 C(OH)— R 

I I 

CH(COOH)— CO— O 

(11) 


Ph— CH CHg— C(OH)— R Ph— CH CH=C— R 

CH 2 — O CH 2 — CO— (!) 

(HI) (IV) 

The constitution of these latter compounds has been established by 
obtaining identical compounds by hydrolysing the condensation products 
(V) between the corresponding ketones and malonic ester ; when however, 
^=9^3. dihydroresorcinol derivatives, (VI, VII, and VIII) are 
obtained by the loss of a molecule of ethyl alcohol, instead of the lactol 
compounds. 


Ph— CH— CH 2 — CO— R 




H(COOEt)2 

(V) 


Ph— CH CH 2 CO 

! I 

CH(COO— Et)— CO— CH 2 

(VI) 


Ph— CH— CH 2 


C(OH) 


H(COOH)— CO— CH 
(VII) 


Ph— CH— CH 2 C(OH) 

I II 

CH=C(OH)— CH 
(VIII) 


19. A study of the interaction between thionyl chloride 
and substances containing the reactive methylene 
( — CH* — ) group. Part I. — Formation of Sulphoxides. 

K. G. Naik, R. D. Drsai and M. M. Pabekh, Baroda. 

The following substances were examined : — 

(1) Malondiphenylamide, (2) malondi-o-tolylamide, (3) malondi-m- 
tolylamide, (4) malondi-p-tolylamide, (6) malondi-(l :4: 6)xylidide, (6) 
malondi*a-naphthylamide, (7) malondi-^-naphthylamide, (8) roalonmono* 
phenylamide, (9) malonraono-o-tolylamido, (10) malonmono-m.tolylamide, 
(11) malonmono'p-tolylamide, (12) molonmono>a-naphthylomide, (13) 
malonmono-^-naphthylamide, (14) malondimethylphenylamide, (10) 
maIon*p*tolylamate, (16) malon>o>tolylamnte, (17) malondimethylamide, 
(18) malondiethylamide, (10) malondipropylamide, (20 and 21) malondi* 
butylamido (normal and iso), (22) malonamido, and the amides of 
methylmalonic acid. 

Of the above (1) to (10) gave sulphoxides of the general formula : 
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R. CO 

>C:S:0 (I) 

R.CO 

In the case of (17) and (18) substances of the general formula 

R.CO CO . R 

•>CH.SO.CH< (II) 

R.CO^ ^CO.R 

were obtained ; (22) did not react at all, while in all the other cases, 
though there was a vigorous reaction, it was not possible to get the 
end-products, owing to the very unstable nature of these compounds. 

The sulphoxides having the constitution (I) are very unstable, and 
are decomposed even by mcist air, while those having the constitution 
represented by (II) are fairly stable 

The reactivity of the hydrogen atoms of a methylene group is 
influenced in much the same way by the adjacent groupings as was 
observed by Naik and his collaborators. 

20, A study o£ the interaction between thioii}! chloride 
and substances containing the reactive methylene 
( — CHg-) group. Part II. — Conversion of Sulphoxi- 
des into Sulphides. 

K. G. Naik and M. M. Parekh, Baroda. 

It was observed during the action of thionyl chloride on malon- 
diphenylamide, that when the action of SOCI 2 is continued for four hours 
a compound having the constitution, 

(CeHsNHCOaC : S : CfCONHCeHsla 

is obtained. This action has been studied in the case of tl^e other 
substituted amides. They are — 

(1) Malondiphenylamide, (2) raalondi o-tolylamide, (.3) malondi-m- 
tolylamide, (4) malondi p-tolylamide, ( 0 ) malondi-a naphthylamido, (6) 
malondi-/3-naphthylamide, (7) malonmonopheuylamide, (8) malonmono- 
m-tolylamide. 

All these give rise to the sulphides of the general formula, 
[(RNHC 0 ) 2 C] 2 S ; in the case of ( 0 ) and (6), however, besides these 
sulphides, byproducts containing no sulphur and having melting 
points higher than those of the original amides were obtained, which 
are still under investigation. 

An examination of the reaction in the presence of (a) dry hydro- 
chloric acid gas and (6) iodine, as catalysts, shows that the conversion of 
the sulphoxides into sulphides is due to the catalytic action of thionyl 
chloride. 

21. Interaction of iodine monochloride with substances 
containing the reactive methylene ( — CH 2 — ) group. 

K. G. Naik and C. C. Shah, Baroda. 

This work was undertaken to prepare the iodo-derivativos of the 
substituted malonamides. The reagent employed was iodine monochlo- 
ride, and its interaction with the following compounds was studied : — 

(1) Malondipropylamide, (2) malondiheptylamide, (3) malonamide, 
(4) malondibenzylamide, (5) malondiphenjdamide, (C) malondi-o-tolyl- 
amide, (7) malondi-p tolylamide, (8) malondimethylphenylamido, (9) 
malondi-a naphthylamide, (10) malon monophenylamide, (11) malonmono- 
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P'tolylamide, (12) methylraalondiphenylamide, (13) methylmalondi*o* 
tolylamide. 

Contrary to the expectations, only chloro-derivatives of the type, 

—CO —CO —CO 

(i) ^CCla. (ii) ;> CHCl or (Hi) ^ C(CHs)Cl 

—CO —CO —CO 

were obtained as the onlj' reaction products. In some cases chlorination 
of the nucleus also takes place. This formation of the chloro -compounds 
has been explained as being due to the very unstable nature of such 
iodo-compounds (cf. Willstatter, JBer. 1902, 35, 1377). The course of the 
reaction is represented as under : — 

(RNHCO)2CH2 + 2ICl=(RNHCO)2Cl2 + 2HCl 
(RNHCO)2Cl2 + 2ICl=(RNHCO)2CCl2 + 2l2 


22. Studies in the Ligno-cellulose Group. Part III. — Sac- 
charification of Excoccaria Agallocha and its acetyla- 
tion. 

H. K. Sen, Patitpaban Pad, and Sushil Kumar Bose, 

Calcutta. 


In order to obtain a better insight into the nature of combination, if 
any, between lignin and cellulose and also into whether the cellulose 
complex itself is uniform, following acids were used for saccharification : 
formic, acetic, monochloracetic, trichloracetic, benzenesulphonic, sulphu' 
ric, and hydrochloric acids. 

Excoccaria of comparatively mature growth has the following appro- 
ximate composition : — 


Moisture 

Soluble in cold water 
Soluble in hot water . . 

Fat, wax, resin, etc. 

Soluble in 1% caustic soda solution 
Cellulose by Cross and Sevan’s method 
Cellulose by chlorine peroxide method 
Lignin . . . . 

Pentosan . . . • 

Ash 


• • 


16-4S% 

103% 

2-87% 

l‘06O4 

11-91% 

43180/0 

66»79% 

3151% 

16-28% 

2-430/0 


The destruction of hemicollulose in the isolation of cellulose by Cross 
and Bevan’s method, and its retention in the chlorine peroxide method is 
shown in the table below : — 


(Composition of cellulose by Cross 
and Bevan’s method). 

a-Cellulose . . . . 72-73% 

Hemicellulose .. 27-27% 

Pentosan . . . . 7-26% 


(Composition of cellulose by 
chlorine peroxide method). 

a-Cellulose . . . . 65-77% 

Hemicellulose . . 44-23% 

Pentosan .. 26-72% 


Acetylation by boiling with acetic anhydride usually gave an acetate 
insoluble in acetone or chloroform, corresponding to a diacetate, whilst 
acetio acid — acetic anhydride — sulphuric acid mixture invariably gave a 
soluble triacetate unmixed with lignin. It is conjectured that the sul- 
phuric acid acts far more drastically than is ordinarily believed, and 
causes the elimination of lignin from the complex, giving rise at the same 
time to a hydroxyl group which is simultaneously acetylated. 

Saccharification by various acids at different dilutions and under 
various pressures leads to the conclusion that a sort of equilibrium is 
established between the cellulose and the sugar, which latter is decom- 
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posed in conUct with the acid under the condition of d.gestion. A com- 
Uratively young tree gave a much higher percentage of fermentable 
sugar giving frequently as high as 40 gallons of spirit per ton of saw dust. 
This would seem to indicate the need for selecting the age of a tree for 
technical utilisation as a source for power alcohol, provided of course the 

timber quality does not materially suffer thereby. . 

The hydrolysis of saw dust by organic acids of various strengths 
points to the probable existence of differently polymerised bundles. 

23. 3-Sulphosalicylic acid. 

N. W. Hirve, Bombay. 

3-3ulphosalicylic acid has been obtained from 3-sulpho-5 nitrosalicylic 
acid by removal of the -NO 2 group in the usual way (reduction, diazoti- 

sation and reduction). 

3 Sulphosalicylic acid, which is new, is distinct from the well known 
5-sulpho8alicylic acid in respect of various properties, e.g., molting point 
and water of crystallisation in the acids and their salts. 

The constitution of 3-sulphosaUcylic acid has been proved (a) by 
nitrating it, when the original 5-aitro*3-sulphosalicylic acid was obtained ; 
(6) by broraination, when 3-9ulpho-5-broroosalicylic acid was obtained 
which on distillation with super-heated steam gave .j-bromosalicyhc acid. 


24. 4-Sulphosalicylic acid. 

N. W. Hirve and M. R. Jambhekak, Bombay, 

4-Sulphosalicylic acid may conceivably bo synthesised in two different 
ways from (a) o-nitrotoluene and (6) o-cresol. 

(o) o-Nitrotolueno when sulphonatod with fuming sulphuric acid 
gives 2-nitrotoluene*p-salphonic acid; this on oxidation gives 2-nitro- 
4-sulphobenzoic acid. 4-Sulphosalicylic acid has been obtained from the 
above acid on substituting 'NO 2 by -OH in the usual way. 

(b) o-Cresol on sulphonation with fuming sulphuric acid is said to give 
2-hydroxy-p*toluono sulphonic acid, which on further oxidation should give 
4-sulpho8alicylic acid. 

25. 3-Nitro-2-hydroxy-4-methoxybenzaldehyde and its 
derivatives. 

M. Sbshaiyengar and K. Santhanam, Bangalore 

The nitration of 2-hydroxy-4-methoxybeQzaldohyde gives a very 
small yield of the 3-nitro-derivative (I. Sc. Congress, 1925). The best 
method to obtain a greater yield has been worked out. The methyl ether 
of the S-nitro-aldehyde melts at 85-86® and its ethyl ether at 57'’. 

• On treatment with bromine it gave a mono-bromo-derivative melting 
at 126’ identical with one of the products obtained by nitrating 5«bromo- 
2-hydroxy-4-methoxybonzaldehyde and a dibromo-compound melting at 
127-128® identical with the dibromo-derivative obtained by brominating 
6-nitro-resorcyl-3-methyl-ether. On reduction with sodium hydrosulphite 
and applying Sandmeyer's reaction a bromo-derivative melting at 108- 
110’ was obtained. 

The paper deals with the constitution and reactions of the derivatives 
so obtained. 

26. Molecular rearrangement during bromination. 

M. Seshaiyenqar and K. Santhanam, Bangalore. 

In continuation of a previous paper (tnd. So. Congress, 1929) it is 
noticed that when 3-nitro-2-hydroxy-4-methoxybenzaldehydo is bromi- 
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nated it gives rise to a product identical with the dibromo-derivative 
obtained by brominating the 5-nitro-isomeride. The experiments con- 
ducted so far indicate definitely that the rearrangement does occur during 
bromination. Instances of exchangeability of nitro-groups by halogen 
atoms are known (Monatsh., 1925, 46, 91) as also the substitution of 
the aldehyde groups by nitro groups ; replacement of halogens by nitro- 
groups is also common. The paper deals with the discussion whether 
the molecular rearrangement is an effect of two successive substitutions, 
or whether it is due to a wandering of the nitro-group. 


27. Condensation of acetone dicarboxylic acid with phenols 
and phenolic ethers. 

D. B. Limaye and V. M. Dtxrr, Poona. 

During the synthesis of coumaryl-4-acetic acid ( J. Indian Chem. Soc. 
1927 4, 164 by one of us (D.B.L.) the formation of a by-product was 
observed which was thought to belong to the para series. This observa- 
tion has been confirmed, a modified process giving greater yield worked 
out, and the reaction extended to phenolic ethers. Thus phenol gives a 
dicarboxylic acid (CijHioOs, m.p. 184° decomp.), the methyl ether of 
which (m.p. 176 decomp.) gives on oxidation, anisic acid, proving conden- 
sation in the para position. Anisol ogives a methylated dicarboxylic acid 
identical with the above ether. o-Cresol methyl ether also gives a similar 
dicarboxylic acid. 


28. On Asymmetric Synthesis. 

P. Neogi and Md. Isaqtte, Calcutta. 

The synthetic preparation of both d- and l~ modifications of a-/3» 
dibromo-cinnamic acid by the bromination of cinnamic acid in the 
presence of alkaloids has been attempted. 


29. On Asymmetric Synthesis of Organic Sulphur Com- 
pounds. 

B. K. Menon and P. C. Quha, Bangalore. 

Smiles in 1906 attempted this synthesis by the addition of f-menthyl 
brom acetate to methyl ethyl sulphide and subsequent removal of 
the menthyl ^oup by hydrolysis. The resulting thetine was however 
found to be inactive. It was expected that the chances of racomisa- 
tion due to free rotation of a thotine obtained from a closed ring sulphide 
are likely to be less duo to the spiran structure of the compound. The hy- 
drolysis of 1-menthyl eater of methyl tetra methylene thetine bromide 
with concentrated hydrochloric acid resulted in an inactive compound. 
Further work in this line using alkaloidal salts of unsymmetrical thetine 
bromides in place of 1-menthyl ester of thetine bromides is in progress. 


30. A new method of conversion of coumarins to orf^o* 
coiimaric acids. 

R. N. Sen and D. Chakravarti, Calcutta. 

A now method of effecting readily the conversion of substituted 
coumarins into orfho-coumoric aoids by means of (a) yellow mercuric 
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oxide, and (6) mercuric acetate is described. Coumarins, having negative 
substituents in the 6 position (such as the nitro-, aldehydo-, iodo-, dichloro 
(6: 8)-, di-bromo (6: 8)-coumarin3 are quantitatively converted to ortho- 
coumaric acids when their dilute alkahne solution is boiled for half an hour 
with a small quantity of yellow mercuric oxide. 

Similar conversion of 6-nitro-, 6: 8-dichloro*, and 0,: 8-dibromo* 
coumarins to the corresponding ort/io-coumaric jicids also takes place very 
readily with quantitative yields by adding an aqueous solution of mercu- 
ric acetate to a caustic soda solution of the coumarins neutralised with 
acetic acid in the cold, dissolving the precipitate in cold caustic soda and 
reprecipitating with dilute hydrochloric acid. In the case of couma- 
rin, however, a dimercury derivative of ort/io-couraaric acid is first formed 
which when boiled with hydrochloric acid, gives a quantitative yield 
of oriAo-coumario acid. 


31. On mercuration of coumarins. 

R. N. Sen a7id D. Ohakravarti, Calcutta. 

6-Chloro-raercurieoumarin and 6 : 8-dichloro-mercuri-coumarin have 
been obtained by boiling a dilute alkaline solution of coumarin with 
yellow mercuric oxide for three to four hours and then acidifying with 
dilute hydrochloric acid in the cold in the same way as was done by 
White (J.A.C.S. 1920, 42, 2355) for inercurating the phthaleins. The 
behaviour of these compounds towards sodium carbonate and bicarbonate 
solutions and caustic alkalis is exactly similar to that of coumarin it- 
self. 4-7-Dimethyl-6 ; 8-dichloro-mercuri-coumariu has been obtained from 
4 : 7-dimethyl-coumarin in the same manner. 6-Substituted coumarins are 
not thus mercurated but are converted to the corresponding ortAo-couma- 
ric acids. 

A diacetoxy-mercury derivative of or^Ao-coumaric acid is obtained by 
neutralising an alkalino solution of coumarin with acetic acid and adding 
an aqueous solution of mercuric acetate to the solution of tho coumarinic 
acid. A quantitative yield of or/Ao-coumaric acid is obtained from this di- 
mercury derivative by treatment with moderately dilute hydrochloric 
acid. The indentical dimercury derivative is also obtained when an 
alkaline solution of or/Ao-coumaric acid is boiled with yellow mercurio 
oxide and acidified with acetic acid. 

By similar treatment with mercuric acetate ^ methyl-umbelliferone 
gives 4-mothyl-7 -hydroxy-6 : S-diacetoxy-mercuri-coumarin, w hile jS- 
methyl-daphnetin gives a dimercury derivative in which the mercury 
atoms are attached to the oxygen. 

N-merouri-amino-couraarin is obtained when an acetic acid solution of 
6-amino'COumarin is warmed to 60-70’ with an aqueous solution of mer- 
curic acetate. 


32. Mercuration of compounds containing the reactive 
methylene (CHg-) group. 

K. G. Naik and C. C. Shah, Baroda. 

The mercuration was carried out by means of mercuric chloride in 
presence of sodium bicarbonate and glycerol (Neogi and Chatterji, J.I.C.S. 
1028, 5, 221). The following compounds were mercurated : — 

(1) Malonamide, (2) malondimethylamide, (3) malondiethylamide, 
(4) malondipropylamide, (5) malondibutylamide, (G) malondi-iao-butyla- 
mide, (7) malondiaraylamide, (8) malondi-f«o-amylamlde, (9) malondihep- 
tylamide, and (10) malonic ester. 
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These gave rise to mercurated products having the general formula : 

R-CO 

>c< 

R-CO HgCl 

The action of (a) concentrated hydrochloric acid, (6) aqueous and 
alcoholic potassium iodide, (c) hydrogen sulphide and (d) sodium thio* 
sephate on (ClHg )2 O : (COOC 2 H 5 ) 2 , dichloromercuri*malonic ethyl ester, 
and of (a) alcoholic potassium iodide, and ( 6 ) concentrated hydrochloric 
acid on dichloromercuri*malondiheptylamide has been studied; it was 
found that they behave generally as organo-mercury compounds having 
mercury attached to a carbon atom in a-position to a keto-group. 

33. Condensation of m-Cresotic Acid with Chloral, 

N. M. Shah and R. L. AhiMOHANDANi, Dharwar. 

The condensation of m-cresotic acid with chloral in presence of 
sulphuric acid gives a complex mixture of substances from which 3 products 
have been insolated : 3 hydroxy* 6 -a-hydroxy ^j3^-trichloroethyl-jp-toluic 
acid (A)» a>a>*dichloro-5-carboxy*2-methyl-4*hydroxyacetophenone (B), 
and a third substance which is under investigation. (A) on treatment 
with zinc and acetic acid gives 3-hydroxy-6j3j3-dichloroethyl-p-toluic 
acid (C), the methyl ether of which was previously obtained by Meldrum 
and Alimchandani (J.I.C.S., 1025, 2, 4). (B) by similar treatment under* 

goes a change in which the group -CO.CHCI 2 becomes -CH 2 . CH 3 . 
On hydrolysis (A) yields a substituted mandelic acid while on oxidation 
it gives a-coccinic acid (Meldrum and Alimchandani, 1029, 

6 , 253). (C) on treatment with sulphuric acid undergoes a change in which 

the group -CH 2 . CHCU by hydrolysis and oxidation becomes -CH 2 . 
CO 2 H. 

When, however, the solution of m*cresotic acid and chloral in sulphu* 
ric acid is saturated with hydrochloric acid, the main product of the 
reaction is 3-hydroxy-6-a/5jS^*tetraohloro»p-toluic acid with small quan- 
tities of two other substances which are under investigation. 

34. Formation of phthalides from substituted m-oxyben- 

zoic acids. 

P. C. Mittbjb and P. K. Paul, Calcutta. 

Rdwards, Perkin and Stoyle have prepared meconines by the action 
of formaldehyde and hydrochloric acid on veratrio and o-veratric acids 
(J.C.S. 1925, 197). Later, Ray and Robinson (J.C.S. 1925, 1620) have 
found that the yield of meconines is improved by using acetic acid os 
solvent. In repeating the experiments with gallic and myristicic acids it 
was found that while the first method gives phthalides Perkin and 
Stoyle’s modification gives chloro-methyl phthalides, which can also be 
prepared by the action of formaldehyde and hydrochloric acid on the 
acetic ocid solution of pathalidos prepared by the first method. 

35. Extension of Michaers Reaction. Part 11. — Action of 

Urethane on Mustard oils and t.soCyanates. 

T. N. Ghosh and P. C. Guha, Bangalore. 

Urethane reacts equally well with mustard oils and tsooj^anates to 
form addition compounds of the type RNH — CS— NH — COOEt (type I) 
and RNH— CO — NH — COOEt (typo II). In the case of the aromatic 
mustard oils the carbethoxy-thioureas (type I) cannot be isolated because 
as soon as they are formed they yield compounds like typo (III) by react- 
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RN — CS NH 

I I 

CS— NPh— CO 

ine further with mustard oils. This explanation has been confirmed by 
preparing identical compounds (of type III) by allowing carbethoxy 
thioureas (prepared by Doran’s method) to react with mustard oils. Car- 
bethoxyureas (type IT) however, show no tendency to react with mustard 

oils and isocyanates. 


36. Isomeric Iminothiobiazolonea and Iminothiolthiobia- 
zoles. 

S. L. Janniah and P. C. Guha. Bangalore. 

The isomerism of hydrazodithiodicarbonamide and the substituted 
hydrazide has been further established by a study of their absorption 
spectra and other physical properties. Some new ring compounds have 
been obtained by the action of hydrochloric acid on the hydrazides and 
their relation to endoxy'aminothiobiazole has also been elucidated from 
their absorption spectra curves. 


37. a-Oxy-^-phenylthiocarbamide. 

P, P. Patel and P. C. Guha, Bangalore. 

Though Fisher (Ber., 22, 1935). Kail. (Ann., 263, 260) and Voltmer 
(Ber.» 24 , 380) succeeded in preparing a-oxy-j3-phenylthiocarbamide after 
the failure of Schiff (Ber., 9, 574) in the same attempt, they got low yields 
and their procedure was tedious. A quantitative yield of the pure 
crystalline compound has now been obtained easily, by modifying the 
older methods. 

By boiling with alcohol and water, the compound is converted 
into two isomeric triphonyh‘«omelamines and not into a furodiazole 
derivative as mentioned in Indian Science Congress Abstract (1928, p. 157). 
Hot dilute HCl converts it into phenylcarbamido and sulphur. The 
compound gets decomposed into the same products even when kept 
in vacuum over sulphuric acid. On treating a cold aqueous alkaline 
solution with iodine it decomposes into phenyltsocyanide and sulphur. 

38. Mixed Hydrazodithiodicarbonamides and their Ring- 
Closure. 

P. P. Patel and G. C. Chakravarti, Bangalore. 

Several mixed hydrazodithiodicarbonamides have been obtained by 
the action of different mustard oils upon 4*8ubstituted thiosemicarbazides, 
viz., l-phenyl-0-o*tolyl, l-phenyl-6*m-tolyl, 1-phenyl-O-m-xylyl, 
l-o-tolyl-G-m-xylyl, l-m-tolyl-6-in-xylyl and l-o-tolyl-C-in-tolyl — hydrozo- 
dithiodicarbonamides. 

2 : 5-Phenyl-o-tolyl, 2 : 6-phenyl-m-tolyl, 2 : 5-phenyl-m-xylyl, 2; 6*0* 
tolyl-m-xylyl, 2 : 6-m tolyl-m-xylyl and 2 : 5-o-tolyl-m-tolyl — diimino-2 : 3 : 
4 : 6>tetrahydro>l : 3 : 4 thiodiazoles obtained by oxidation by iodine from 
the above mixed hydrazo compounds, melt respectively at 200"', 216*^, 189^, 
206*. 190’ and 190’. 

Diacetyl derivatives of these thiodiazolos melt respectively at 223*, 
177*, 120% 224% 283’ and 231*. 

Boiling with pyridine also causes ring-closure of the hydrazo- 
compounds to yield the same thiodiazolos. 
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39. Thiodiazines. Part VI. 

Birbndba Kumar Nandi and Prafulda Kumar Bosb, 

Calcutta. 

The condensation of p-methyl-oj-bromoacetophenone with thiosemi* 
carbazides, R. NH. CS. NH. NH 2 (R = H, Aikyl or Aryl) was expected to 
yield both I and II (cf. Bose, J. Indian Cbem Soc., 1924, 1,50). 


R-N 

I 

C7H7C 



N.NH2 


(I) 


N- NH V 

( 1 ) 


In fact it was found that when R=H, the product has the constitu> 
tion I. If, however, R is an alkyl or aryl group, the products are found 
to have the structure II. These results indirectly point out that the 
ketonic group of p>methyl«a>-bromoacetophenone is comparatively less 
active towards the ‘NBE. group of thiosemicarbazide than the bromine 

atom towards the potential thiol group (cf. Guha and Roy«Chowdhury, 
J. Indian Chem. Soc., 1928, 5, 153). 


40. Thiodiazines. Part VII. 

Birbndra Kumar Nandi and Prafudla Kumar Boss, 

Calcutta. 

Chloracetic acid or its ester readily condenses with thiosemicarbazide 
and 4<substituted thiosemicarbazides forming compounds which, from a 
consideration of their properties, appear to possess the structure. 

They form monoacetyl and methyl derivatives in the usual way. 
Thiazoles are not formed in the above condensation even as by-product. 

41. Thiodiazines, Part VIII. 

pRAFULLA Kumar Bose and Birbndra Kumar Nandi, 

Calcutta. 

The condensation of a-chloroacetoacetic ester and 4-substituted 
thiosemicarbazides leads to the formation of compounds having the 
general formula, R.C 6 H 6 O 2 N 3 S. They do not contain the;N.NH 2 or 
COsBt groups. Moreover, they do not condense with reagents for ketones 
or give colouration with ferric chloride. These considerations have 
led the authors to suggest the following formula. 

R . N C==N 


CHa. 

The products are well-deQned crystalline substances and are soluble 
in alkali or acids but not in carbonate solution. 
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42. A qualitative teat for nitro-groups in organic compounds. 

Pbafulla Kumar Bose, Calcutta. 

Aliohatic mono-nitro compounds and poly-nitro-derivatives of 
benzene, when heated for a short time with concentrated potassium 
hydroxide solution, break up, at least partly, according to the equation, 

R.N02 + KOH = R.OH + KNOa. 

The products after acididcation give tests for nitrous acid. Since 
very delicate tests for nitrous acid are available, the above constitutes 
a very handy method for the detection of the NO 2 group m the labora- 
tory. The mono-nitro-derivatives of benzene so far investigated gave 

negative results. 


43. Condensation o£ acetylenic ketones with cyanoaceta 

mide. 


Chittaranjan Barat, Calcutta. 

Acetylenic ketones have been condensed with cyanoacotamide in the 
presence of sodium ethoxide, to form cyano-pyridone derivatives (1), 
which on hydrolysis gave rise to substituted hydroxy pyndmes (11). 
identical with compounds obtained by similarly condensing cyanoaceta- 
mide and malonamide with arylidene ketones, followed by dehydrogena* 
tion and hydrolysis of the condensation products thereby obtained^ 


Ph_C=C— CO— R 

+ 

CN— CHg— CO— NH2 


Ph— C==CH— C— R 

I 11 

CN— CH— CO— N 

(I) 


Ph— C==CH 


CH==C(OH) 

( 11 ) 


•C— R 

11 

N 


44. Formation of heterocyclic compounds. Part V. — 
Synthesis of some tetrahydroacridones. 

H. K. Sen and Umaprosanna Bose, Calcutta. 

The present work deals mainly with the interaction of ethyl cycfohexa- 
Qone — 2 — carboxylate with certain aromatic primary amines at the 
ordinary temperature. It was already shown (J. Indian Chem. Soc. 1929, 
6, 309) by us that at higher temperatures anilides are formed which 
could be subsequently converted into tetrahydrophenaothridones in 
the presence of concentrated sulphuric acid. Working at ordinary 
temperature, anils are formed which on being heated up to boiling 
* temperature, gave tetrahydroacridones. 



/NHR 

^COOEt 



45. Formation of heterocyclic compounds. Part VI. — 
Condensation of cycfohexylidene eyeZohexanones 
with cyanacetamide. 

H- K. Sen and Nirmal Kumar Neogi, Calcutta. 

The condensations have been carried out in the presence of 
sodium ethoxide in molecular proportions in absolute alcoholic medium. 
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the sodium salt of the condensation product being decomposed by 
passing a current of carbon dioxide. Cyc/ohexylidone cyclohexanones 
yielded the following type of compounds : — 


+ CN.CH2 CONHj 

> 


Hydroxymethylene ketones of the cycZohexylidenes were also 
prepared and condensed with cyanacetamide and their difference with the 
above class of compounds investigated. 




46. Formation of heterocyclic compounds. Part VII. — 
Behaviour of conjugated double bonded systems 
with cyanacetamide. 

H. K. Sen and Kanailae Mandal, Calcutta. 

In order to exclude the directive influence of sodium ethoxide or 
Knoevenagel reagents, the condensation of the amide of hydroxymethy- 
leno ci/cfohexauone with cyanacetamide was conducted by simply heating 
the two in molecular proportions at 140’C. The identity of this product 
m.p. 310^ with the condensation product obtained previously from 
hydroxymethylene ct/cfohexanone and cyanacetamide in the presence 
of catalysts was established by hydrolysis. 


CHa 


” CH2 
''CH2 — C 


>C0 


CH NHy 


NH2 

Xo 

/ 

CHz-CN 


CHg 


C Hz ^ OHz ^ . Kj u — 

/ ];>c= N -»-nh3 

^ CHz - 


i 


\ 

CN 


CHz 


CH, -CH 


z 

CH 




CO 


Similar condensation product has been obtained from the amide of 
hydroxymethylene camphor and cyanacetamide. 

When the amide of hydroxymethylene cyclohexanone is treated with 
a slightly alkaline solution of hydroxylamine, the oxime of cyanocyefo- 
hexanone is formed which is indicative of the position of the amido group 
in the hydroxymethylene eyefoketone. The study of the absorption 
spectra of the amide and the anilides of the hydroxymethylene eyeZoke* 
tones also throws light on the reactivity of the conjugated double bond. 

47. Studies in Sulphur Containing Dyestuffs. Part II. — 
Substituted phenylthioxanthenes and their deriva- 
tives, 

M. V. Betrabet and G. G. Crakbavabti, Bangalore. 

Condensation of hydroxybenzhydrols with aromatic mercaptans in 
the presence of zinc chloride gave highly insoluble red substances 
with zino in the molecules. The same condensations when carried out in 
the presence of freshly prepared zino chloride with dry HCl goa in 
occlusion yielded the same type of compounds in greater yields. A 
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constitution and the course of reaction has now been proposed for them. 
The elimination of zinc from the compounds yielded the corresponding 
thioderivatives. In these condensations some alkali insoluble products 
were isolated which on hydrolysis with alcoholic potash yieldetl hydroxy 
phenylthioxonthenes. 

The yields of these being not satisfactory other methods of prepara- 
tion were' tried, and finally similar phenylthioxanthenes were obtained by 
condensing substituted diphenylsulphides with aromatic and substituted 
aromatic aldehydes. 

48. Colour of Complex dia 2 oles. Part V. — Constitution of 
Thiele’s supposed o-Benzylene — 1:3 — benziraina* 
zole. 

M. V. Betrabet and G. C. Chakravarti, Bangalore. 

Condensation of phthalaldehyde with or/^ophenylene diamine should 
lead to the formation of benzylyl-o-phenylene diamine (I). But Thiele 
and Falk {Annalen 1906,347, 112) considered the product of this reaction to 
be o-benzylene — 1:3 — benziminazole (II). In an attempt to prepare 
compound (II) by condensing phthalide with o-phenylenediamine the 
following products were obtained: (I) Benziminazole-2-benzylort/io- 
phenylene diamine (HI), (2) o-aminophenyl-o-aminopheny) aminomethyl 
benzsmide and (3) o-aminophenyl-o-oxymethyl benzamide (IV). 
Condensation between o methoxy benzoic acid and o-phenylene diamine 
gave compounds (III), (IV) and o-aminophenyl-ammonium -o-oxymethyl- 
benzoate. 

On dehydration compound (IV) changed into a product which 
crystallises in colourless rosettes, m.p. 185'^. The synthesis itself establish- 
es the constitution of the product as o-benzylene — I : 3 — benziminazole 
(II). Thiele and Falk’s compound, (m.p. 213-6®C and not 210^C as 
mentioned by them) must therefore be an isomeric one and identical 
with benzylyl-o-phenylene diamine (I). 

Similar condensation between phthalide and ethylene diamine 
gave orffiobenzylene-dihydroiminazole which on oxidation wa? converted 
into ortAobenzoylenedihydroiminazoIe. 

Other condensations between ethylenediamine and phthalic and nath- 
thalic anhydrides, and also between maleic anhydride and o-phenylene- 
diamine have been carried out. 

49. Studies in catalytic dehydration. 

M. Goswami and Manendba Nath Sanyal, Calcutta. 

Catalytic dehydration over thoria, in which ethers like diphenyl 
oxide, anisol, amyl, butyl, propyl, and ethyl ethers take part when 
ammonia, aniline or sulphuretted hydrogen is passed with them has 
been studied. It was expected that the general reaction 

R R 

> 0 -*-H 2 B= '>B + H 20 
R' Rj"'^ 

where R and R' are radicals and B stands for S, NH and NPli would 
take place. It appears that with diphenyl oxide and sulphuretted 
hydrogen the reaction, 

Ph Ph 

>0 + H2S = 'NS-fHaO 
Ph Ph 

is normal but when the acid hydride is replaced by NH 3 and PhNHg 
abnormal behaviour occurs ; the general reaction is extremely sluggish 
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and only there is slight formation of tertiary amine due perhaps to 
the following reaction : — 

Ph Ph 

3 ^0 + 2NH3 = 2 ;>NPh + 3H20. 

Ph Ph 

but there is abundant formation of fine crystalline needles in the 
receiver. These crystals after being filtered and washed with absolute 
alcohol were examined when it was found that they soften near 85’’ with 
evolution of ammonia and leave a residue of thorium oxide when 
heated on a nickel spatula. The products are still under investigation. 
Similar types of compounds have been obtained with anisol, but 
with ethyl, propyl, butyl and amyl ethers there is no such formation 
and on the other hand appreciable amounts of secondary amine according 
to equation 

R R 

*>0+NH3= ;>NH + H20 
R R 

are formed. 

We propose to examine whether such differences in the reaction are 
attributable to the basic character of oxygen as modified by the 
attached radicals positive or negative. 


50. On Uric Acid. 

M. N. Ramaswamy and P. C. Guha, Bangalore. 

The present paper is a continuation of previous work (Proo. Ind. Sc. 
Congress, 1929). 

Carbo-ethylenediurea 

N H— CO— N H— C H2 

I 

N H— CO — N H— CH2 

has been obtained as one of the products of interaction between ethylene 
diamine and carbo-diurethane On dehydrating this with boiling strong 
hydrochloric acid, a compound is obtained which shows the characteristic 
properties of purines, and appears to be desoxyuric acid. 

The carbonyl analogue of carbo-ethylene-diurea, namely 


COC^ 


co<; 


NH— CO— NH— CO 


NH— CO— NH— CH2 


has been built up by a series of reactions starting from glycine ester 
hydrochloride. Attempts are being made to dehydrate this compound. 
Such dehydration it is expected would result in the formation of uric 
acid. 


51. An Improved Method of preparation of substituted 
Amides and Hydrazides. 

S. M. Mistby and P. C. Guha, Bangalore. 

Amides like urea, oxamide, malonamide, sucoinamide, acetamide, etc. 
react with aromatic amines and hydrazines in presence of boiling tso- 
amyl alcohol to yield the corresponding substituted amides and hydrazides. 
In most cases crystalline products are obtained in almost quantitative 
yield which do not require further purification. Aromatic amides, 
O'nitrO'Substituted aromatic amines and hydrazines do not react. This 
generalisation is based on the results gathered from about 60 such 
reactions.* .» 
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52. Researches on the preparation of Aromatic Distibinic 
Acids. 

S. M. Mistry and P. C. Gdha, Bangalore. 

Sym-diaminodiphenyl urea on diazotisation and coupling with 
antimony trichloride gives a compound which on treatment with alkali is 
converted into a compound to which the probable formula PhNH.CO. 
NH.C6H4Sb03H2 is suggested. This conclusion has been arrived at from 
similarity of properties and identical results of analysis of the compound 
obtained from PhNH.CO.CgHiNHo by diazotisation, coupling and alkali 

treatment. , . ,.1 

The corresponding compound obtained from benzidm appears to be 

the anhydride of diphenyl-distibinic acid. p Carbamido-phenyl stibinic 
acid (NH2CO.NH.C6H4.Sb03H2) and p-amino-phenyl stibinic acid on 
being condensed with urea in presence of boiling amyl alcohol give the 
anhydrides of the compounds whose probable formulae would be CO. 
(NH.CO.NH.CoH4Sb03H2)2 and CO (NH.CoH4Sb03H2)2 respectively. 

53, A derivative of Tetra-aminomethane. 

M. N, Ramaswamy and P. C. Guha, Bangalore. 

When studying the action of ethylene diamine on carbo-diurethane, 
a compound was obtained, which in the light of the available experimen- 
tal evidence, is most completely represented by the structure. 

CH2— NH NH— COOEt 

1 >c< 

CH2— NH NH— COOEt 

54. Methyl cyc^ohexane-2 : 3-dione-l : 4-dicarboxylate. 

P. P. Patel and P. C. Guha, Bangalore. 

The preparation was attempted by condensing methyl oxalate with 
methyl adipate. Contrary to the observations that oxalic ester has 
no ring-forming action on ethyl adipate or ethyl succinate (Wislicenus 
and Schwanhausser, Ann. 297 , 98 ), the condensation with adipic ester 
gives the expected diketone, m.p. 1 12 - 1 13 ^ (mono-semicarbazone, m.p. 170 
violet coloration with ferric chloride), though in a poor yield, together 
with methyl oxalo-adipate, methyl cj/cfo-pentanono- 2 -carboxylate and 
probably ethyl carbonate. While the work to improve the yield of 
tne diketone by employing varying conditions was in progress a paper by 
L. Dedusenko appeared in the British Chemical Abstracts ( 1929 , May, 558 ) 
wherein a mention of the ethyl analogue of our compound has been 
made. An alternative method to obtain the same diketone starting from 
the disodium derivative of aaSS-butane-tetracaiboxyHc ester and oxalyl 
chloride is also being tried. 

55. Condensation of Semicarbazide with Anhydrides of 
Dibasic Acids. 

Bani Kanta Banerjee, Rajshahi. 

When acted upon in molecular proportions, phthalic anhydride 
produces a monophthalyl derivative of semicarbazide in alcoholic 
solution, 

CoH4(CO)2N-NH-CO-NH2 

The monophthalyl derivative again condenses with another molecule 
of phthalic anhydride yielding a dipbtbalyl derivative, 

CeH4(CO)2N-NH-CO-N (CO)2CoH4 
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In the case of camphoric and diphenic anhydrides, dicamphoryl and 
didiphenyl semicarbazides only could be obtained. The presence of the 
free amino group in the monophthalyl compound has been confirmed by 
condensation with ( 1 ) benzaldehyde, salicyladehyde, and ( 2 ) another 
molecule of phthalic anhydride. 

56, Heterocyclic derivatives of terpenes and camphors. 

Habi Dev, Ram Bahadur and J. N. Ray, Lahore. 

Condensation of hydroxy methylene camphor and menthone with 
substances like hydrazine gives rise to heterocyclic compounds with 
bi-and tri-cylic ring-systems. 

67. Polynuclear heterocyclic types, derivatives of penta* 
methine. 

G. C. Singh and J. N. Ray, Lahore, 

Condensation of hydrindones with nitro*aldehydes gives nitro> 
alkylidene hydrindones which on reduction pass to indeno-quinolines. 
On mild oxidation these are converted into pentamethine derivatives 
of quinoline. 

58. On brazilin. 

(Late) W. H. Perkin, R. Robinson and J. N. Ray, Lahore. 

Catalytic reduction of synthetic hydroxytrimethyl brazilin. 

59. On the relationship between hydrastine and berberine. 

J. N. Ray, Lahore. 

Certain intermediate compounds in the synthesis of berberine (Per* 
kin, Ray and Robinson) on methylation and reduction pass into optically 
inactive hydrastine. The resolution and isolation of optically pure hy- 
drastine is complicated by the fact that an unusually large number of 
isomers are obtained, the exact stereochemical relation of which is not yet 
understood. But nevertheless, their synthesis affords a conclusive evi- 
dence for the structure of hydrastine and incidentally establishes its 
relationship with berberine. 

60. Synthesis in the Oatechin Series. 

J. N. Ray and Students, Lahore. 

Coumarins on methylation give o-metboxycinnamic acids. These 
on reduction are converted into corresponding hydrooinnamic acids. 
The esters of these acids condense with phenols and phenolic ethers in 
presence of 80% H 2 SO 4 to give 

OCH3 

/ 

C0H4— CHg . CH2 . CO . C0H4X. 

These on treatment with HI pass to fiivanes which are analogous to 
cyano-maolurin and cateohin in constitution. 

61. Phthalazines, Part II Analogoues of papaverine. 

J. N. Ray and Others, Lahore. 

Extension of the work of Aggarwal, Darbari and Ray, (J.O.S. 1929, 
October) to the phenyl acetic hydrazides leads to the production of bodies 
analogous to papaverine in structure. 
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62. JV-Methyli«opelletierine. 

J. N. Ray and Students, Lahore. 

RAn^nvlDioerid'me gives on oxidation benzoylaminovaleric acid, 

thft chloride ^of which, on treatment with zinc propyl iodide gives the 
the wo-nitro3o derivative of this undergoes ring 

Xrrront/droirs^ foIi^gT .ubstanoe which is beiicved to be racem.c 
modification of the above# 

63 Studies in the isomerism of the higher unsaturated fatty 
acids and their derivatives.-Part I. Bromination of 

drying oils. 

V RAMaswAMi Ayyar a, id V. A. Patwardhan, Bangalore. 

baMicum in ethereal or ethyl acetate solution ."“‘“/d ‘u Jr de 

bromine, in the cold, a crystalline preoipitate of a brominated 
(m.p. after crystallisation from ethyl acetate lo6-157 ) which anal>se 
correctly for a dilinoleno-linolin of the structural formula 

(Ci7H29*COO)2 

C17H3X # CO . o 

The bromination of the free acids and their methyl esters is being 
studied. 

64. Studies in the synthesis of higher fatty acids by the 
action of organometallic compounds on derivatives ot 

dibasic acids. Part III. 

P. Ramaswami Ayyar and V. A. Patwardhan, Bangalore. 

The action of zinc-propyl-iodide and zinc '^^butyl-iodide on 11 ■bromo- 
undecylic acid results in the production of a mixture of undecjlic and 

undMylemca^d^ethyi iodide gives with naethyl azel^ 9-methyl-9-hy- 

droxv decylic acid, and the ditertiary glycol (m.p. 67 C). 

MagnLium heptyl iodide reacts with succinic anhydride give 
4-ketoundeoyUc acid (m.p.=80"-80-5" C; semicarbazone, 132-133 O), 
along with formation of a hydrocarbon, Ci4H30. 

65. On some derivatives of 4-phenylcoumarin. Part II. 

P. C. Mitter and P. K. Paul, Calcutta. 

7-Methoxy-4-phenylcoumarin (Proc. Ind. Sc. Congress. ^^29) 
ffives on reduction with sodium and alcohol, 2 oxy-4-methoxy-pp 
diphenyl propyl alcohol (m.p. 77^-78^). On heating an alcoholic solution 
of the substance saturated with hydrochloric acid at 100 for ®ix hours, 
in a sealed tube, 7-raethoxy-4.phenylchroman (b.p. 203-204 10 mm.) is 

2: 4: 3' i 4* — Tetramethoxybenzophenone (from veratroyl chloride 
and resorcin dimethyl ether, in presence of aluminium chloride) is 
condensed with bromacotic ester in presence of zinc. On oistilUng tne 
product under diminished pressure and hydrolysing the distillate, 2 : a: 
3' . 4' — tetramethoxy-^^'diphenylacrylic acid (m.p. 157“) is obtained. 

On reduction with sodium amalgam, this gives 2:4:3': 4' — tetrame- 

thoxy-^j8-dipheoyl propionic acid (m.p. 121“). 

Treatment with glacial acetic acid and acetyl chloride converts t ie 
acrylic acid derivative into 7 methoxy 4-(3' ; 4' dimethoxy) phenylcouma- 
rin (needles from alcohol, m.p. 163®). 


22 


Seventeenth Indian Science Congress. 


An alternative method of preparing the substance is by the condensa* 
tion of veratroyl acetic ester with resorcin monomethyl ether in presence 
of sulphuric acid. 

7-Hydroxy-4-(3' : 4'-dimethox30 phenylchroman is obtained by con- 
densing resorcin with veratroyl acetic ester in a simitar manner {m.p. 
236"). Methylation with dimethyl sulphate and alkali gives 7-methoxy-4- 
( 3 ': 4 ' — dimethoxy) phenylchroman described above. 

The work is ))oing continued. 

66. Synthesis of Dihydroxychrysazin. 

S. V. PuNTAMBEKAR, Bangalore. 

Hemipinic anhydride was condensed with o-chlorophenol in the 
presence of anhydrous aluminium chloride. The ring closure of the 
resulting benzoyl-benzoic acid (m.p. 253') was achieved by concentrated 
sulphuric acid at 140'’. The product, presumably 1 : 2-dimethoxy-7-chloro- 
8-hydroxy-anthraquinone, showed the characteristic tests of an hydroxy- 
anthraquinone. Replacement of the chloro- and the roethoxy-groupa 
by hydroxyl groups yielded an anthraquinone, presumably the dihydroxy- 
chrysazin. Tt crystallised from alcohol in long dark-red needles (m.p. 
323') and gave purple and red solutions with sodium hydroxide and con- 
centrated sulphuric acid respectively*. 

67. Studies in the anthraquinone series : On 1 -oxy-6-methyl- 

and 2-oxy-6-methylanthraquinones. 

P. C. Mitter and Asokb Kumar Sircar, Calcutta. 

3-Nitrophthalic anhydride condenses with toluene in presence of alu- 
minium chloride giving 3-nitro-2-p-toluoj'l benzoic acid which gives 3- 
amino-2-p-toluoylbenzoic acid on reduction. This on diazotisation gives 
3-oxy-2-p-toluoyl benzoic acid from which by the action of sulphuric acid 

1- oxy-5-methylanthraquinone is obtained. 

Similarly, starting from 4-nitrophthalic anhydride and toluene, 2- 
oxy-6-methylanthraquinone is obtained. This on alkali fusion gives 1 : 

2- dioxy-O methylanthraquinone, and on methylation 2-methoxy-6-methyl- 
anthraquinone. On nitration, this latter gives a dinitro-derivative. 

68. Nitration of 2-oxy-3>raethylaDthraquinone. 

P. C. Mitter and Sudhir Chandra Pal, Calcutta. 

Nitration of 2-oxy-3-methylanthraquinone according to the method 
of Eder and Manoukian (Helv. Chim. A. 1920, 9, 54) gives l-nitro-2-oxy-3- 
methylanthraquinone from which on methylation l-nitro-2-methoxy-3- 
methylanthraquinone^ is obtained. On treating with potassium meth- 
oxide this substance is converted into 3-methyl alizarin dimethyl ether, 
which may be de-methylated to 3-methyl alizarin. This latter gives on 
oxidation 3-methylpurpurin which on reduction with stannous chloride in. 
alkaline solution gives rubiadin. 

69. Munjisthin. Part II. 

P- C. Mitter and Haraqopal Biswas, Calcutta. 

Although there are numerous indications pointing to munjisthin being 
2 j 4-dioxy-3-oarboxyanthraquinone its formation by direct oxidation of 
rubiadin is rendered difficult by the presence of the two -OHC groups in 
o-position to the methyl group. An indirect method of oxidation is 
therefore being attempted. 

^ 2 : G-Dinitrotoluene is reduced with ammonium sulphide to 2-nitro-6- 
aminotoluene which is converted into 2-nitro-G-oxytoluene over the diazo 
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salt This is methylated and the 2 -nitro- 6 -methoxy toluene reduced by 
stannous chloride to 2 -amino- 6 -methoxy toluene, which is converted into 
2 -oxv* 0 -methoxy toluene over the diozo compound and methylated. 
6 -Dimethoxytoluene, thus obtained is condensed with phthalic anhydn e 
in presence of aluminium chloride giving 2 -( 2 ' : 6 '-dimethoxy) p-toluoyl 
benzoic acid. Attempts are being made to convert the methyl group into 
a carboxyl group, to be followed by ring closing and demethylation. 

70. The Constitution of “ Alkanin the red colouring matter 
from Alkanet. Part I. 

M. V. Betrabet and G. C. Chakravabti, Bangalore. 

Alkanin has been obtained in a pure from ra.p. 220’ (decomp.) by a 
long series of purification experiments, from the crude petroleum (P- ^ 
60^C) extract of the powdered roots of alkanet. It gives an indigo blue 
colour to alkaline solution and purple red to concentrated sulphuric acid. 
It is soluble in most solvents. It is insoluble in sodium bicarbonate and 
its chloroform solution does not give precipitates with lead acetate or 
ferric chloride solutions. Combustion results and molecular weight 
determinations seem to indicate a formula C 30 H 2 &O 8 . It gives e ra 
acetyl, dimethoxy, pentabromo- and tetra-acetyltribromo derivatives. 
Oxidation with fuming nitric acid gives a nitro-compound and oxalic 
acid. Nitric acid (d 1.2) gives a nitro-compound, succinic acid, oxalic 
acid and a neutral compound. Hydrogen peroxide has no effect. Oxida- 
tions of the acetyl alkanin and alkanin with permanganate and chromic 

acid are in progress. , , ^ . 

Liebermann and Romer (Ber. 1887> 20, 2428) mention to have obtain* 

ed anthracene and methyl anthracene by zinc dust distillation^ 

71. The Constitution of Bixin. 

K. Vbnkataraman. 

While bixin is known to contain 9 double bonds, it was found that 
with palladium-barium sulphate as catalyst and glacial acetic acid as 
solvent only 14 atoms of hydrogen were absorbed. On esterification of 
the product and bromination, 4 atoms of bromine were taken up. Carry- 
ing out the reduction with ethyl acetate as solvent, 18 atoms of hydrogen 

were readily absorbed. , ■ • j u 

Attempts are being made to replace the bromine in bixin decabro- 

raide by hydrogen and oxidise the product. 

The purely aliphatic structure suggested for bixin by Kuhn and 
Winterstein and the fulvene structure suggested by Faltis and Viebock 
are criticised. The deep colour of bixin, the formation of m-ethyl toluene 
by zinc dust distillation, the production of one molecule of m-xylene from 
one molecule of bixin and the necessity for the wandering of a double 
bond in the explanation of the existence of bixin, f«obixin and ^-bixin are 
facts difficult to account for on the basis of Kuhn’s structure. The fol- 
lowing structure is in agreement with all the known evidence : — 


COOCM^ CHz 

CH—CM =» CH—C = CH~CM = CM -CM = C ^CH = CH — COO« 


The quinone structure and the conjugated ethylenic linkages account 
for the colour, and the production of one molecule of m-xylene by reduc- 
tion ; the ozonisation results of van Hasselt and the isomerism of bixin, 
/3-bixin and isobixin are all explicable. While bixin cannot be estenfied 
in the usual way, methyl bixin may be obtained by the action of diazo- 
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methane (Herzig and Faltis) ; partial hydrolysis of methyl bixin leads to 
Mobixin and not to bixin. The carboxyl and carbomethoxyl are thus 
unsymmetrically attached in the bixin molecule. 

72. Alkaloids of Hedyotis Auricvlaria, Linn. 

Biman Bihabi Dey, Madras. 

A general examination of this plant showed that it contained consi- 
derable amount of tannin, some reducing sugars and glucosides with one 
or more accompanying enzymes which caused fermentation with evolution 
of CO 2 . a small quantity of a fixed oil, a fruity-smelling ester, and a basic 
principle precipitated by the common alkaloidal reagents. The latter is 
found to occur in all parts of the plant, the roots containing the largest 
amounts. An assay of the alkaloids (a) in the leaves and stems, and (6) 
in the roots, showed that the former contained 0*1%, and the latter 0*3% 
approximately. The air-dried, powdered roots which were selected for 
detailed examination, gave to petroleum ether (b.p 60®-70°) l'l%, ether 
2*6%, alcohol 8-9%, and water 7*7% extracts respectively. The alcoholic 
extract was found to contain the whole of the alkaloids. 

The alkaloids were purified through their mercuri-chlorides. A 
sparingly soluble hydrochloride separating from methyl alcohol and ether 
in nearly colourless, hard prismatic crystals, sintering at 236'C, and melt- 
ing with decomposition at 258^0, and a soluble hydrochloride which did 
not crystallise, but remained as a pale yellow thick syrup, have been iso- 
lated. As a mean of three closely agreeing estimations, the chlorine in 
the former was found to be 10.3% ; assuming the salt to contain only 1 
molecule of HCl, the molecular weight of the alkaloid hydrochloride 
should approximate to 343. The hydrochlorides dissolved in water as 
well as alcohol, with a bright bluish-green fluorescence. 

Both the sparingly soluble, and the soluble hydrochlorides, on treat- 
ment with cold dilute caustic alkalis, precipitated the alkaloid or alkaloids 
as a fine golden yellow powder. The latter looked pure, and remained 
unchanged when kept under water for weeks. On filtering and attempt- 
ing to dry it, however, it rapidly changed to a dark brown sticky mass 
from which the original hydrochlorides could not be reproduced. The 
change appears to be one of oxidation, and the reaction is being studied 
more closely. 

The picrate corresponding to the alkaloid of the sparingly soluble 
hydrochloride, separated in well-formed, deep yellow crystals of a pyra- 
midal structure, melting with effervescence at 264‘^C (N" =15.9®^). 

73. Constitution of the a.ctive principle of Cotchorxts 

Capsularia, 

Nirmal Kumar Sen, Dacca. 

Corchorin, the active principle of jute-seeds has been obtained in 
colourless prisms, melting and decomposing at 174-176°C. It is a gluoo- 
side having an extremely bitter taste and has saponin-like properties but 
unlike saponin it has no hemolytic action on red blood corpuscles. It is 
dextrorotatory [a]0=33*4 and has the molecular formula C 22 H<^oOs [mol. 

wt,=423, 427 in glacial acetic acid and 436 and 439 in phenol (Raoult)]. 
It gives an acetyl derivative m.p. 83-86^0, and with bromine yields 
the crystalline monobromo-corohorin-dibromide, m.p. 100"C. On 
hydrolysis by mineral acids it yields glucose and a yellow product 
having the composition CieH 2 o 08 which forms rhombic plates melting and 
decomposing at 114-116*0 and it has been termed ** corohogenin.’' Corcho- 
genin contains a double bond since it readily gives a crystalline dibromo- 
derivative and contains no methoxy group. It reduces ammoniaoal 
silver nitrate in alcoholic solution and on prolonged heating with phenyl- 
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hydrazine gives an amorphous hydrazone. It yields » 

(C16H23CI3) when heated with PCI5, m.p. 124-125 C. On oxidation w.th 
potassium permanganate, corchorin yields a cry stallme acid, m.p. 01 60 C, 
having a mean molecular weight 456-5. which on hydrolysis yields an acid 

and glucose. 

74 Morellin— a Yellow Crystalline Colouring Matter in 

the Pericarp of the Seeds of Qarcinia Morelia, Desr. 

B, Sanjiva Rao, Bangalore. 

The colouring matter C30H34O6 is obtained in « 
per cent, by extraction of the seeds with methyl alcohol 
L 153-154“. During its investigation, the foho'^^g 70 i 

been prepared and described : acetyl derivatives (^38H420io. P- ’ 
brorooderivative (C3oH3406Br4, m.p. 138-139) oxime IfsoHgcOQNz m.p. 
148-149 ) phenylhydrazone,^^^(m.p. 258“). p nitro-phenylhydrazone (m.p. 
201-202^) and the methoxy derivative (m.p. 101-102 ). 


75. Chemical examination of Fenugreek (Trigoiiellum 
foenum Graecum). 

M. Sreenivasaya and B. N. Sastri, Bangalore. 

Ether extracts a seroidrying oil with the characteristic pungent odour. 
Seventy per cent, alcohol extracts phospholipins which get precipitat- 
ed by an alcoholic solution of cadmium chloride. On addition of 
acetone a white amorphous body separates which is hygroscopic, optically 
active (dextro), contains nitrogen and phosphorus in stochiometric 
ratio of 3 : 1 and on acid hydrolysis liberates a reducing sugar. Further 
work is in progress. 


76. Chemical examination of the roots of Bragantia WalH- 
chii (Br.). 

B. L. Manjunath and D. V. Venkatasubbaiya, Bangalore. 

Bragantia Wallichii belongs to the family of ArUtolochmceac, 
(Saras. Chakrani). The root in the form of a paste is used in medicine. 
The material for the following work was collected m Shimoga district 
(Mysore state). 


Successive extraction with the 
following solvents. 

Petroleum ether (b.p. 40—60*) 
Ethyl ether . . . • 

Chloroform 
Ethyl acetate . . 

Alcohol . » 


Per cent, of 
extract. 

. 0-5 

. 3-2 (fluorescent solution) 

. 0-6 ( „ .. ) 
. 0-6 
,. 4-4 


Total . . 9-3 


The occurrence of an alkaloid bos been established. The constituents 
(volatile in steam) amounted to 0*01 %. An aqueous extract of the 
roots gave tests for starch and reducing sugars. No tannin material 
could be detected. 

The paper deals with the chemical and pharmacological study of 
the various constituents. 
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77. Chemical examination of the seeds of Cassia Tora 
(Linn.). 


H. S. Jois and B. L. Manjunath, Bangalore. 


The occurrence of the glucoside of a substance of the nature of 
emodin in the seeds of Cassia tora has been recorded in the literature. 
The following work is a more detailed study of the various constituents of 
the seeds. 


Successive extraction with the Per cent, of 

following solvents. extract. 

Petroleum ether (b.p. 40 —50°) . . . . 5-2 

Ethyl ether .. .. .. ..1*2 

Chloroform . . . , . . , , 1‘6 

Ethyl acetate . . . . . . . . 2-2 

Alcohol .. .. .. 6 2 


Total .. 16-4 


Constituents volatile with 8team=0‘003% (pale yellow crystals). 

The petroleum ether extract gave a pale brown oil which 
following constants : — 


Sp. gravity at 26°/26° 
Refractive index at 26° 
Saponification value 
Iodine value (Hanus) 


0- 8969 

1- 4743 
154-2 

90-7 


had tho 


A more detailed study of the oil particularly because of its medicinal 
value in skin diseases, will form the subject of another communication. 

Ethyl ether extracted a small amount of the colouring matter 
occurring in the free state. The glucoside was obtained mainly in the 
ethyl acetate and alcohol extracts. The seeds did not contain any 
alkaloids. The presence of an enzyme has been established. An aqueous 
extract gave tests for reducing sugars as well as for hydrolysable polysao* 
charidcs. Starch and tannin were absent. 


78. Chemical examination of the seeds of Psoralea Coruli^ 
folia (Linn.). 


B. L. Manjunath, Bangalore. 

The seeds of Psoralea coryli/olia (Bhavancha in Samskrit) are used in 
Ayurvedic medicine. The present investigation forms a systematic 
analysis of the various substances present in the seeds. 


Successive extraction with the Per cent, of 

following solvents. extract. 

Petroleum ether (b.p. 40— 60 °) .. 8-0 

Ethyl ether .. .. .. .. lO-g 

Chloroform .. .. ..3-7 

Ethyl acetate . . . . . . , . 3-2 

Alcohol . . . . Q.o 


Total . . 33-0 


The percentage of the essential oil was found to vary. 

a ... 4 . • gave a dark brown viscous oil which 

had the following constants : 
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Sp. gravity at 25®/25® 
Refractive index at 25® . . 

Saponification value . • 
Iodine value (Hanus) 


0- 9689 

1- 5137 
133-2 
113-3 


The seeds 


The oil is being investigated further. 

The ether extract contained the entire g extract 

did not contain any alkaloidal r^^lucing^ugars, and for 

rc:n\Td1riue^ polysaccharides. Starch and 

tannin were absent. 


79. Proximate Analysis of Coscinium Fenesiraium, Coleb. 

M. C. Tttmmin Katti and (the late) V. P. Shintrb, 

Bangalore. 

The alcoholic extract of the stems of the plant has been found 

to contain the following compounds. ^ * r 

Palmitic acid, a hydrocarbon (m.p. Phytosterol.n^ 

Rlucoside), sitosterol (m.p. 136-136^). ceryl alcohol (m p. 78-79 ). saponin, 

llucose and a considerable amount of a mixture of alkaloids. 


80. Chemical Examination of the Bark of Terminalia Arjun, 
A. Janaki Ram and P. C. Guha, Bangalore. 

The present work describes the isolation of two organic acids and 
a phytoBterol in addition to confirming the presence of tannins and 

colouring matters. 


81 . Cantharidin from Zonabris {Mylabris) Fusixdata, 
(Indian). 

B. H. Iyer and P. C. Guha, Bangalore. 


Zonabria {Mylabria) puatulata, commonly known as 
were collected locally and examined for the cantharidin 
method of extraction has been found out which given ‘ 

2-3o/o of cantharidin. About 0 5 to 0^6 % ‘^/ound to 

form, the remainder being present as free cantharidin. The dried insects 
yield 12 to 12-5% fat. 

Synthesis of deoxycantharidin is being effected starting from o- 
methylcycfohexanone. After obtaining 1 : 2-dibromo--l ; 
cyclohexane, its dinitrile is prepared. It is expected that the dmitnle 
will give the dicarboxylic acid and the corresponding anhydride, the 
latter of which will be deoxycantharidin. 


82. Oil from cantharides insects. 

B. H. Iyer and P. Ramaswami Ayyar, Bangalore. 

This oil obtained as a by-product in the isolation of cantharidin 
from the insects had a sp. p. 30°/2r of 0.910, after neutralisation and 
removal of admixed cantharidin. 

The crude fatty acids have an I.V. of 42 0. and an equivalent weight 
of 220. When analysed by the lead-salt-alcohol method they gave 31 p®r 
cent, of saturated acids and 69 per cent, of unsaturated acids. The 
former have an equivalent weight of 260 and the latter seems to be 
a mixture of oleic and a small quantity of cantharidic acids. 
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83. Oil from the seeds of Ocimum Basilicum (Linn). 

P. Ramaswami Ayyar and V. A. Patwardhan, Bangalore. 

*"? ether 9-5 per cent, of oil. which°has been 

characterised by the following properties x 


Sp. gr. at 25=C 
Ref. index at 26’C 
lod. value 
Sap. value 
Acetyl value 
UnsaponiHable matter 


=0-933 
= 1-48 
= 166-6 
= 191-8 
= 16*5 
= 1-2 


The fatty acids have been resolved by Twitchell’s method into 
saturated (7*4 per cent.) and uusaturated (92-6 per cent.) acids. The 
former consists mostly of palmitic acid mixed with a small quantitv 
of stearic acid. ^ 

latter are composed of two isomeric linolenic acids, linolic 
acid and oleic acid. 

. , ^ sterol obtained from the unsaponifiable matter melts at 

1 15-120 C. 

84. Oil from the seeds of Schleichera Trijuga, Willd. 

P. Ramaswami Ayyar and S. M. Patel, Bangalore. 

A genuine specimen of the expressed oil obtained from Palghat had 
the following physical and chemical characteristics : 


Sp. gr. at 16®C 
Ref. index at 25®C 
Sap. value 
lod. value 

UnsaponiBable matter 


=0-918 
= 1-466 
=223-0 
=52-8 
=3-7 


The fatty acids were resolved by the lead-salt-alcohol method into 
saturated (43 per cent.) and unsaturated (57 per cent.) acids. The former 
are composed mostly of palmitic (18 per cent.) and n-eicosanic acids (82 oer 
cent.) The latter consists mainly of oleic acid. 

From the unsaponifiable matter pure sitosterol has been isolated. 

86. Oil from the seeds of .^^Tnoora Rohiiuka. 

P. Ramaswami Ayyar and V. A. Patwardhan, Bangalore. 

The kernels (78% of the seeds) yield to petroleum ether 46% of 

alcohol about 1% of a solid resin. The 

oil has the following properties : 

=0-931 
= 1-480 


Sp. gr. at 16®C 
Ref. index at 25^C 


Saponification value 
Jod. value 


= 186-0 
= 130-0 


The oil does not yield a crystalline bromoglyceride on bromination 
and resembles poppy seed oil in this respect. 

86. The constituents of the Essential Oil from the leaves of 

Ctnnamomum Zeylanicum, Breyn ; The ooourrenoe of 
y-terpmeol. 

(The late) V. P. Shintre and B. Sanjiva Rao, Bangalore. 

Western ghats yielded 0-2 per cent, of 
an oil. The authors have isolated the following 2-a-pinone.y9-phellandrene 
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(3.6 per cent.) eugenol (15 percent.) terpene alcohols mainly y-terpineol 
(2,1 per cent.) sesquiterpenes mainly ^^cargophyllene (62 per cent.) sesqui- 
terpene alcohols (6.8 per cent.) 

87. The Essential Oil from the Flower-heads and stems of 

Andropogon Kuntzeanus, Hack, Forma Foveolata, 
Hack. 

B. Sanjiv.\ Rao, Bangalore. 

The oil was obtained in a yield of 0*27 per cent, and consisted of 
terpenes (30 per cent.) f-a-pinene, /-camphene, /-limonene, Z bomeol, sesqui 
terpenes (4 per cent.) sesquiterpene alcohols (61 per cent.) 

88. Examination of unsaturated acids in fish oil. 

J. K. Chaudhury and P. B. Sarkak, Dacca. 

The stomach oil of “ Labeo rohita”— an Indian fresh-water fish 
commonly known in Bengal as ‘Rohit’ — was found to consist of 28.1% 
saturated acids (I.V. 2'4) and 71'9% of unsaturated acids (I.V. 180*8). 
The unsaturated acids were (1) oxidised with very dilute potas. perman- 
ganate at 0'^, and (2) brominated at -10' in drj’ ethereal solution. The 
oxidation method revealed the presence of asellinic and oleic acids while 
the broroination method confirmed the following acids which were also 
quantitatively determined : — Tetroaapentenoic acid, Linolenic acid, and 
Hexadecatrienoic acid. 

Hexadecatrienoio acid (having 16 atoms of carbon and 3 double bonds) 
whose presence in fish oil was suspected by Brown and Beal, has been 
isolated (as hexabromide) and examined by the authors for the first time 
while tetrosapcntenoic acid has not been found in any fish oil before. 
The only experimental evidence of the existence of this latter acid is found 
in the work of Carter (J.S.C.T. 1928 47, 31T,) who found it in mutton 
bird oil. The bromo-derivative of Carter however blackened at a much 
lower temperature (200 ) than ours (242®). 

It may be noted that the separation of the polybromides could not be 
efiected by the usual method but only with the help of chloroform which 
has been found very suitable for the purpose. The detection of asellinic 
acid having an odd number of carbon atoms, whose existence has 
been doubted by several investigators, confirms the work of Fahrion 
(Chem. TJmsch. 1927 24, 0,). 

89. Chemical and Physico-chemical Examination of Eupa^ 
torium Ayapan and Justicia Oandharussa. 

N C. Nag and K. Bose, Calcutta. 

The two plants are important medicinal plants with distinctive 
physiological actions, which are likely to be associated with certain 
definite chemical constituents. The plants have been grown at the Bose 
Institute at Calcutta and also at Falta, 30 miles down the Ganges. 
Changes in the amounts of chemical constituents under varying conditions 
of locality and of seasons have been studied. 

Pressed out sap is distinctly acidic, pH value ranging between 6 07 
and 5.76 (the higher values are obtained during the rains). Refractive 
index at 30® for the two varieties examined on the same day was found 
to lie between 1.3432 and 1.3462. 

Of Justicia Oandharussa there are two varieties, one purple and the 
other green twig variety. The purple variety is very rich in chlorine and 
total nitrogen as also in nitrate content. There is however great variation 
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with the season changes, chlorides (and to some extent the nitrates) 
coming to almost half the dry season values. 

The pH value of sap from purple variety lay between 7.86 and 7.68 
with a tendency towards neutrality during the rains. Refractive index 
was 1.3425. 

Green variety of Jueticia Qandharuasa had low nitrogen content. 
Green Justicia Qandharussa sap was alkaline but the pH value was 
nearer 7.01, thereby verging on acidity, thus standing intermediate 
between purple Qandharussa and Eupatorium Ayapan during the rains. 

A quantitative study of the following constituents were made, both 
in the ash and in the dry matter obtained from the plants : — 

Moisture, ash, Si02, P 2 O 6 , Cl, NO 3 , total N, SO 3 , Fe, CaO, MgO, Na, 
K, fibre, sugar convertible carbohydrates, etc-, (suitable methods had to 
be devised in some cases). 

90. Alkaloids in Diospyros Cardifolia. 

Mohd. Rafat Husain Siddiqi and Q. A. Mansuri, Aligarh. 

The dried and powdered fruits were extracted with lime and water. 
The colouring matters, etc., were removed by means of lead acetate 
and lead by means of sulphurreted hydrogen The filtrate was concen- 
trated and tested with the alkaloidal reagents which indicated the 
presence of alkaloids. Further work is in progress. 

91. Preliminary Examination of the Constituents of Hydros 

colyle Asiatica. 

M. A. Wali a7id Tummin Katti, Bangalore. 

Seven crystalline substances were isolated but the quantities were 
too small to be identified. Presence of reducing sugars and a phytosterol, 
b.p. 120 ’ — 122 ’ was indicated. 

92. Investigation of Aristolochice Indica, 

M. A. Walt, Bangalore. 

Aristolochias Indica was found to contain an alkaloid. 

93. Halogenation. Part IV. — Halogenation of Aromatic 

Acids. 

P. S. Varma and P. B. Panicker, Benares. 

A good yield of m-bromobenzoic acid has been obtained by bro- 
minating benzoic acid in presence of a mixture of fuming nitric and nitro- 
Bulphonic acids, or sodium nitrite and fuming sulphuric acid. lodobenzoic 
acid is also obtained comparatively in good yield in presence of the same 
reagents. With p- and o-toluic acids, mono-bromo*, and mono-ido- 
derivatives have been obtained. m-Toluio acid is not brominated or iodi- 
nated under the same conditions. Anisic acid gives bromo- and iodo- 
derivatives whilst phthalio, i^ophthalic and terephthalie acids are un- 
affected. p-Nitro, p-chloro*, and p-bromo-benzoic acids are also not 
halogenated. 

94. Halogenation. Part V. — Halogenation of Naphthalene, 

/3-Naphthylamine and )3-Naphthol. 

P. S. Varma and D. N. Mazumdar, Benares. 

Attempts^ have^ been made to iodinate naphthalene directly under 
different conditions in presence of a number of substances, such as pyridine, 
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concentrated nitric acid, fuming nitric acid nitro-sulphomc acid, potassium 
persulphate, chromic acid, fuming sulphuric acid, a mixture of fuming 
nitric and sulphuric acid, and iodic acid. lodonaphthalene has been 
obtained in most cases. ^-Naphthylamine has resisted up till now all 
attempts of iodination. jS-Naphthol is, however, iodmated and an lodo- 
derivative of it has been obtained in a comparatively good yield in pre- 
sence of ammonia. i u • 

Naphthalene is more easily brominated m presence of nitro-sulpnonic 

and fuming nitric acid mixture. 


95. Halogenation. Part VI. — Bromination and Iodination 

of Anthraquinone. 

P. S. Varma and A. Sudramanyam, Benares. 

Anthraquinone has been brominated and iodinated in presence of a 
few foreign substances, and mono-bromo-, dibromo-, mono-ioclo-, and di- 
iodo — anthraquinones have been obtained in fairly good yields. 

96. Halogenation. Part VII.— Replacement of Sulphonic 

Groups in Aromatic Amino-sulphonic Acids by 
Halogens. 

P. S. Varma and G. Sanyasayya, Benares. 

The action of halogens on the sulphonic acid derivatives of mono- 
methyl-, di-methyl , mono-ethyl-, and di-ethyl-anilines, diphenylamine, 
and a-naphthylamine has been studied. In the case of the first four 
compounds the sulphonic groups are completely replaced by halogens. 
No product is obtained from diphenylamine. The sulphonic groups in 
naphthylamine are not replaced by halogens though halogen derivatives 
are obtained in most cases. 


97. Nitration of Anthracene and its Derivatives. 

P. S. Varma and A. Subramanyam, Benares. 

By treating anthracene with nitric acid, anthracene is converted 
partly into anthraquinone and partly into nitro-anthraquinones. All 
attempts to nitrate the di-nitro-anthraquinone have proved unsuccessful. 
Mono-bromo-anthraquinone is converted into bromo-nitro-anthraquinone 
at lower temperatures but at higher temperatures only nitro-anthra- 
quinonc is obtained. It heis been possible to get o bromo-di-nitro- 
anthraquinone also by increasing the quantity of nitric acid. In the 
case of chloro-anthraquinone only a mono-nitro-derivative has been 
obtained. Under the same conditions iodo-anthraquinonos are decom- 
posed into anthraquinone and iodine. 

98. The Oxidation of the Paraffin Wax (Preliminary). 

P. S. Varma and H. R. Keishnan, Benares. 

Attempts have been made to oxidise the paraffin wax by means of 
atmospheric oxygen in presence of nitric oxide at different temperatures. 
In the oxidation products at 140-146® (total yield 70%) arachidic, non- 
decoic, palmitic acids and a Ci 2 -hydroxy acid have been obtained; at 
170-175 C (yield 76%) in addition to the above tridecoic acid and hydroxy 
trideooio acid have been obtained. Small quantities of carbon dioxide, 
acetic acid, butyric acid and nitroethane have also been found among 
the oxidation products. 
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99. The Reduction of o-Nitrotoluene. 

P. S. Varma and V. Anna Rao. Benares. 

Magnesium powder in presence of methyl or ethyl alcohol and 
aqueous ammonium chloride solution gives o-azoxytoluene (89%). Zinc 
dust under similar conditions and stannous chloride (in alkaline medium) 
also yield o-azoxytoluene. o-Azotoluene is obtained by the action of 
sodium methoxide or ethoxide at 100’. Aluminium wire (or dust), zinc 
dust and stannous chloride (alkaline medium) also yield o-azotoluene. 
With aluminium or zinc dust o-hydrazo -toluene is also obtained. A good 
yield of hydrazo-toluene is obtained by the action of ammonium sulphide 
on o-azotoluene. o-Toluidine is the main product when sodium sulphide 
or tin or stannous chloride in hydrochloric acid is used as a reducing 
agent. 

100. Nitration of m-dichlorobenzene. 

H. S. Jois and B. L. Manjunath, Bangalore. 

The products of the nitration of m-dichlorobenzene are 4 ; 6>dichloro* 
1 : 3-dinitrobenzene (m.p. 102-103'*, jdeld 80%). 2; 4-dichloro-l :3-dini- 
trobenzene (m.p. 70-73®, yield 5%), and 3 : 4-dichloro-l ; 2 dinitrobenzene 
(m.p. 50-53% yield 6%). The formation of the latter would be the result 
of a rearrangement of the molecule during the process of nitration. 


101. 2 : 4-Dinitrophenylhydrazine as Reagent for Sugars. 

Vinayak Narayan Patwardhan, Bangalore* 

2: 4-Dinitrophenylhydrazino forms the corresponding hydrazones 
with monosaccharides. Compounds with glucose, mannose and arabinose 
have been prepared. 

102. Action of Light on Tyrosinase. 

D. Narayanamurti and C. V. Bamaswami Ayyar, Bangalore. 

Tyrosinase (J. Ind. Inst. Sc., 1929, 12A, 109) is activated by exposure 
to tho rays from a quartz mercury lamp. The effect has been studied 
with regard to the purity of the preparation, pH etc. The mechanism 
of activation by the rays has also been investigated both from tho 
physico-chemical and chemical points of view. 


103. Purification of Tyrosinase. 

D. Narayanamubti and C. V. Ramaswami Ayyar, Bangalore. 

Tyrosinase (prepared from Dolichos lab lab) purified by the following 
methods has been studied : (a) ordinary dialysis, (6) electro-dialysis, 
(c) ultraflltration, (d) electro-ultrafiltration, (c) repeated precipitation of 
the dialysed extracts with alcohol, and (/) adsorption followed by elution. 
The influence of notural salts on these preparations has also been in- 
vestigated. 

104. Proteins of Cumbu. 

D. Nabayanamurti and C. V. Ramaswami Ayyar, Bangalore. 

The major portion of the proteins occurring in cumbu (Pennisetutn 
lyphoideum) is best extracted by .70% alcohol. The protein thus ex- 
tracted has been purified by repeated precipitation and the nitrogen 
distribution by Van Slyko*8 method and estimation of special units by 
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colorimetilo methods carried out. The physical properties of the protein 
have also been studied. 

105. Proteins of Dolichos Lab Lah . 

D. Nakayanamubti and C. V. Ramaswami Ayyar, Bangalore. 

The kernel contains about 25% protein about 85% of which is ex- 
tracted by water. To avoid tyrosinase action the extracts have been 
subjected to eloctrodialysis in a suitably constructed electrodialyser out 
of contact with air and the pure product so obtained has been investi- 
gated with regard to its nitrogen distribution and physical properties. 

106. Influence of Charcoals on the Biological Oxidation of 

sulphur. 

C. V. Ramaswami Ayyar, Bangalore. 

Charcoals (ordinary as well as ash-free) have been found to exert a 
marked influence on the biological oxidation of sulphur. The results of 
experiments conducted to elucidate the mechanism of this activation are 
discussed. 


107. The nature of amylase. Part II. 

D. Nakayanamubti, Bangalore. 

Amylase is considerably increased in activity on eleotro-ultraflltra- 
tion. Further evidence based on ultrafiltration experiments is brought 
forward in support of the two-enzyme theory of amylase. 

108. Chemical study of the Germination of Groundnut. 

D. V. Kabmarkar, Bangalore. 

Groundnut (4rocAw Hypoffea) contains about 60% oil, 30% protein. 

>12 o sugars and a little starch. On germination, the oil decreased from 

* ® fco 26.96% and was accompanied by an increase in starch content 

from 3.0 to 17.0%. Sugar decreased in the beginning but later there was 

increase upto 13%. Cotyledons and embryos wore also examined 

separately. Total protein remained unaltered throughout the period of 
the investigation. ^ 


109. Fermentation of Pentoses by Bacillus Aceloethylicua . 
ViNAYAK Nabayan Patwardhan, Bangalore. 

The hydrolysed product of straw served as the fermenting medium 

hours sulphuric acid (6o/„) fay ateamfng ffr six 

hours at atmospheric pressure. The extract was concentrated and the 

ZS- brought to 7 or 8%. The bacillus which had been 

a - concentrations of sugar was inoculated 
8 m H J medium. The fermentation was allowed to proceed for 

and aceton^from alcohol 

ana a<^ton6 from the dietillate were estimated* 

AAAf disappears during fermentation. The alcohol and 

PavnMr<.w 23-26% of the sugar fermented 

a';, being 
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110. Amylase from Eleusine Coracana, 

ViNAYAK Narayan Patwardhan and Nuqgehaixi 

Narayana, Bangalore. 

The enzyme from the malt was extracted with 20% alcohol and 
precipitated by 95% alcohol. Examination of the hydrolysing action 
showed the enzyme to be actively liquifying and saccharifying. The 
action of the enzyme on potato starch has been studied. The optimum 
temperature for the enzyme lies between 55^ and 60° and optimum reaction 
is between pH 4.8 and 5.0. The precipitated enzyme as well as the 
extract loses its activity after long dialysis in collodion bags at a tempera- 
ture of 3° — 4 C. In this behaviour it resembles the amylase from Zea 
mats. 

111. Asparaginase from maize. 

C- V. Paramasivan, Bangalore. 

The enzyme was prepared from germinated maize which was ground 
with quartz sand in a mortar with nearly two to three times its weight of 
water and filtered through cloth. The liquid was centrifuged and the 
enzyme precipitated by the additon of a sufficient quantity of ice cold 
90% alcohol ; separated by centrifuging, washed with ether, dried at 30 , 
powdered and preserved. The action on asparagine was followed by 
estimating the amount of ammonia formed from time to time. The effects 
of reaction, dialysis, inorganic salts and amino-acids on the course of the 
hydrolysis were studied. The velocity constant calculated according 
to the monoraolecular formula was observed to increase with time. 

112. Studies oa some proteolytic enzymes of vegetable 

origin. Part I. — Peptidases. 

C. V. Paramasivan, Bangalore. 

The enzymes from malted cholam and maize were prepared and 
the conditions relating to their action on some of the simpler dipeptides 
were studied. 

113. Studies in the nutrition of the lac insect. Part VI. 

— A physico-chemical study of the tissue fluids of some 
host plants. 

B. H. Krishna and M. Srbenivasaya, Bangalore. 

The hydrogen-ion-concentration, buffer value, osmotic pressure and 
electrical conductivity of the tissue fluids have been determined at differ- 
ent periods of the insects' life-cycle. Tissue fluids having a reaction 
range of pH 6 — 5.6 are found to be more suitable than more alkaline 
fluids. Higher buffer values characterise the tissue fluids derived from 
stems attacked by insects. 

The mean M.W. of the solutes in the fluids, calculated from the total 
solids and the osmotic pressure point to the presence of substances of 
high molecular weight in the tissue fluids of host plants which are reputed 
to be excellent hosts for lac production. 

114. Studies in the nutrition of the lac insect. Part VII. 

— Biochemical changes induced in the host on insect 
attack. 

B. H. Krishna and M. Srebnivasaya, Bangalore. 

A sudden increase in the nitrogen and phosphorus contents without a 
proportionate increase of calcium in the tissue fluids of the stem is 
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brought about through the attack of the insect. Generally the dram 
effected by the insect on the host is with regard to nitrogen, phosphate, 
and carbohydrates. If the heavy demand of nitrogenous and phosphatic 
materials is met by direct application of suitable manures, the host will 
yield heavy crops of lac and big swarms of larv«. 

With regard to the carbohydrate supply, however, a predominant 
accumulation of starch in the stems should be ensured before the in- 
fection. 


115. Studies in the nutrition of the lac insect. Part VlII 
— Nutrition in relation to parasitism. 

B. H. Krishna and M. Sreenivasaya, Bangalore. 

The high acidity (4-7 pH) of the body fluids of the insect is main- 
tained to resist the growth of internal parasites and this is connected 
with the calcium metabolism of the insect. The predators which feed on 
the insect are defended against through the insects’ secretary actiyi- 
ty which is largely dependent upon the host. Leguminous hosts like 
fleminga congesta, cajanus indicua and butea frondosa are poor hosts frorn 
the point of view of the resin secreting efficiency of the insect. Insects fed 
on these hosts are helpless against the attack of predators like E. amabahs 
etc., whereas those on shorea tolura build thick and tough encrustations, 
which effectively protect them from their predatory enemies. Well fed 
insects maintained in a vigorous state of health can resist their enemies to 
a very large extent, through their defensive mechanisms of steady secre- 
tion of lac and incessant excretion of honey dew, 

116. A note on the nitrogenous and fatty constituents of 

the blood of lac insects. 

B. H. Krishna and M. Srbenivasaya, Bangalore. 

A method for the isolation of fats and proteins from insects has been 
described. 

The globulin has been analysed and the nitrogenous constituents 
of the serum have been partitioned. 

A comparatively high basic fraction characterises the serum com- 
ponent of the proteins from the lac insect. 

The economic value of this investigation is indicated. 

117. The determination of pyruvic acid in biological fluids 

in the presence of lactic acid, acetaldehyde and 
glucose. 

B. H. Krishna, Bangalore. 

The method of Krishna and Sreenivasaya {Biochem. J., 1928, 22, 
1169) has been siraplifled. Differences observed in the rates of oxidation 
of pyruvic acid and lactic acid, acetaldehyde, and glucose by ceric 
sulphate in acid solution permit of an electrometric titration of pyruvic 
acid in the presence of these substances. 

dE 

The inflection point in the titration curve — against V, is taken 

dv 

as the end point. 

The effects of dilution and hydrogen-ion concentration during titration 
both of which have a pronounced effect on the result, and the process 
of treatment preliminary to titration of biological fluids are discussed. 
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118. A microchetnical study of the organic acids in healthy 

and spiked sandal leaves. 

A. V. Varadaraja Iyengar, Bangalore. 

Oxalic, malic, citric, succinic and tartaric acids were noted to be nor> 
mally present in sandal leaves. Their relation to health and disease was 
studied. 

119. A micro'Diethod for the estimation of calcium in 

plants. 

P. V. Varadaraja Iyengar, Bangalore. 

A rapid and convenient method is described by which it is possible to 
estimate the amount of calcium occurring even in individual leaves. 

120. Haemolysis by narcotics. Part I. — The haemolysis 

of red blood corpuscles by some primary and 

secondary amines and allied substances with reference 

to the hydrogen ion concentration of the solutions 

used. 

K. C. Sen, Muktesar. 

The substances used are methylamine, ethylamine, diethylamine, 
piperidine, ammonia and potassium hydroxide. When a comparison 
was made of the haemolytic powers of these substances with the 
hydroxyl ion concentration of the aqueous solution, a direct proportion* 
ality was observed. Thus with increase in the electrical conductivity of the 
solutions at the same dilution, the haemolytic efficiency also increased. 
Hence the pH of the solutions gave an indication of the lytic power of the 
substances. Since however the hydrogen ion concentration is the 
deciding factor in haemolysis in these cases, the important point of 
the permeability of these narcotics into tissues and cells has now to 
bo considered in relation to their surface tension effects. A study of 
this appears to show that the lytic efficiency is more determined in these 
cases by the alkalinity or OH*ion concentration of the solutions than by 
their surface tension effects. A comparative study in this connection 
of the haemolytic efiQciency of several fatty acids like formic, acetic, 
propionic, butyric, valeric and caproic acids also show that the hydrogen 
ion concentration is more effective than the surface tension effects in 
making the cell membrane permeable to haemoglobin. 

a 

121. The composition of the globulin of the Indian gram, 

Cicer arieiinum by nitrogen distribution. 

T. K. GoEii, L. S. Nioam and H. N. Batham, Cawnpore. 

(1) The globulin of the Indian gram has been isolated and analysed. 

(2) The analytical results indicate that it contains the basic amino> 
acids, arginine, histidine, lysine and cystine. 

122. Some aspects of the behaviour of cinchona alkaloids 

towards living cells. 

N. D. Kehab, Kasauli. 

The behaviour of quinine bihydrochloride and quinine bisulphate 
was studied on the living cells of Nitella {Oharaceae), regarding perme* 
ability and electrical conductivity. Interesting results have also been 
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observed with gelatin and agar-agar gels of dehnite ’ 

mixed with various inorganic salts that are supposed to be present m the 
living cells. Beautiful Liesegang rings are visible, showing 
differences with different salts of the alkaloid. An attempt 
made to correlate the physico-chemical and the bio-chemical 
of the behaviour of these alkaloids on the cells in the system after 
quinine salts have been either injected or taken orally. 

123. Polar adsorption in relation to Traube’s surface tension 

rule. 

SOCHINDKA Nath Chakraverty, Allahabad. 

Traube’s rule has been found to be in accord with many 
the adsorption is not markedly polar. In order to out whether 

a strongly polar adsorption would give the same series of ° 

isotherms as a non-polar one, the solutes and the medium g 

the same, a large number of experiments have been earned out ^t h 

zirconium hydrLide as the adsorbent and -^ed 

as some amino-acids as the adsorbable solutes. It has been ohs^ye 

that stronger the acid is, the greater is its adsorption. 

affinity existing between the surface of the adsorbent and the solute 

more than counterbalances any capiUary effect. The 
with formic, acetic, propionic and butyric acids is just the 
of what we get in the Traube series. Almost similar results are obtainea 
with amino-acetic, amino-propionic and amino-benzoic acids, wnero 
the acidic dissociation constant of the acids gives a comparative order 
of adsorbability when the same series of analogous solutes are considered. 
It is apparent therefore that in these cases Traube’s rule is not obeyed 
due to the strongly polar nature of the adsorption. 


124. Sensitisation of red blood corpuscles by bile salts, 
brilliant green and other substances and hemolysis by 
hydroxyl ions. 

A, C. Roy, Allahabad. 

In order to 6nd out a possible explanation of the action of normal 
serum on the sensitised corpuscles, the present author has carried 
out a number of experiments with bile salts, soaps, dyes, e^. 
the subBequent addition of low concentration of sodium hydroxide. 
It baa been observed that by suitably sensitising the corpuscles, an 
almost permanent change occurs in the membranes of the red blood 
corpuscles which manifests itself by a greatly increased susceptibility 
to the presence of hydroxyl ions, and a rapid hemolysis occurs. From 
experiments on brilliant green it has been observed that the 
adsorbed by the corpuscle membrane and it appears possible that 
the sensitising action of bile salts, soaps, etc. is due to the adsorption 
of these substances by the membrane of the red blood corpuscles. 
It appears also possible that the action of normal serum on the hemolysis 
of the sensitised corpuscles may be due to the alkali content of tho 
serum. 

126. The effect of some primary and secondary amines 
on red blood corpuscles sensitised by bile salts. 

Narendra Nath Mittra, Allahabad. 

The hemolysis of red blood corpuscles can be carried out separately 
by bile salts as well as by different amines when the concentrations 
of these reagents reach a certain limit. When however, less amounts of 
these lytic agents are used, no hemolysis occurs. In certain coses 
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however a sort of sensitisation of the corpuscles can be observed 
when a low amount of any of these lytic agents is kept in contact 
with the corpuscles for some time and these sensitised corpuscles are 
then extremely susceptible to a slight addition of hydroxyl ions in 
any form. Kai in another communication has considered the case of 
sensitisation towards sodium hydroxide under certain conditions, and 
in this communication the author desires to present a large number 
of results of the effect, of several amines such as ethyl amine, diethyl 
amine, methyl-amine, etc. on the sensitised corpuscles. The concen- 
tration of the amines was varied to a great extent, in some cases 
a solution of strength M/10,000 being used, and the result shows that 
a very low concentration of the amines is quite an efficient hemolyser 
of the sensitised corpuscles whereas for the unsensitised corpuscles, 
an appreciably higher amount of the amines would be necessary 
for the hemolysis to take place. The general theory underlying the 
whole process of sensitisation has also been discussed. 

126. Nitrogen fixation by Azotobacter Chroococcum in soils 

in the presence of certain salts. 

N. N Inttganti and K. Habib Hasan, Hyderabad, Deccan. 

Work was continued (Proc. Ind. Sc. Congress, Madras) to find 
out how far the nitrogen fixation is affected in soils containing salts 
of sodium, potassium and magnesium. In all these experiments pure 
cultures of azotobacter were inoculated and incubated at 37‘^C for 
a period of six weeks. 

Few interesting observations were made as under : — 

(1) Sodium chloride does not affect the activity of the azotobac- 

ter even up to 2.6%, the highest amount of fixed nitrogen 
being when at 0.08% beyond which slight diminution takes 
place. 

(2) Sodium sulphate is only favourable when present in 

minimum quantity viz. 0.01% When increased there is a 
gradual diminution in the nitrogen inasmuch as at 2.6% it 
is almost halved. 

(3) Potassium sulphate gives the highest quantity of fixed nitrogen 

when at 0.1% beyond which there is a slight diminution but 
even at 2.6% nitrogen is more than what is fixed when 
the salt is at .01% or .06%. 

(4) Potassium carbonate seems very favourable even at 2.6%. 

From the start viz. .01% to this degree the increase in 
nitrogen is very little and nothing appreciable. This varied 
proportion of the salt neither increases nor diminishes the 
activity of the organism. 

(6) Higher percentages of magnesium sulphate and magnesium 
carbonate diminish the activity of azotobacter, the most 
favourable being at .01% and .06% respectively. 

(6) None of these salts is found to destroy the activity of the 

organism even in higher percentages whereas in some 
cases it is increased and in others it is diminished. 

(7) lu all trials it was found necessary to neutralise the acidity 

in order to maintain the degree of activity of the organisms. 

127. Cbemioal analysis of Standard Indian Cottons. 

D. li. Sbn, Bombay. 

Quantitative determination of the various chemical constituents 
of eighteen standard Indian cottons of the three successive seasons,. 
(1926-27, 1927-28, 1928-29) has been carried out. 
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The differences exhibited, between the three seasons, in each of 
the various constituents is discussed for each cotton, and also tne 
differences, between the eighteen cottons, in each of the constituents tor 

an V one of the three seasons. . 

The practical significance of these chemical constituents in the 

process of dyeing, bleaching and spinning is also briefly discussed. 


128. Influence of different reducing agents on one-bath 
chrome-liquor. 

B. B. Dhavale and G. N. Pal, Calcutta. 


It was proved that : — 

Even though a start was made with the same quantities of 
potassium bichromate and sulphuric acid, different reducing 
agents produced cbrome-liquors of basicities varying widely 

from each other. , 

(2) Irrespective of the different basicities produced by these 

different reducing agents, the contention that the absorption 
of chromium by the pelt increases with the increase in 
the basicity figure of the chrome-liquor is borne out. 

(3) From the examination of the leathers produced by these chrome- 

liquors, it is found that the organic reducing agents make 
the fibres more felty and the penetration of the dye 
deeper than the inorganic ones. 


129. The Effect of addition of sodium chloride to chrome- 
liquor. 

B. B. Dhavale and G. N. Pal, Calcutta. 

The effect of adding different amounts of salt to the chrome-liquor 
during chrome tanning was studied. Results obtained show that the 
addition of 6% salt on the pelt-weight leads to the highest absorption of 
chromium by the leather and os the use ot this proportion happens to be 
the tanner’s practice. The present investigation justifies by scientific 
experiments the empirical finding of the practical tanner. The compara- 
tive study of the qualitien of the finished leathers obtained in the course 
of the investigation leads to the conclusion that it is advantageous to add 
about 6% salt to the chrome-liquor during tanning. 


130. Effect of sodium chloride on lime-liquor. 

B. M. Das and U. N. Dutt, Calcutta. 

Investigations were carried out to study the effect of adding salt to the 
lime-liquors in the manufacture of leather. Results obtained show that 
salt increases the swelling of the hides in lime-liquor and also helps in the 
production of a leather having tighter and finer grain. 


131. On the use of zinc chloride in tanning. 

B. M. Das and U. N. Dutt, Calcutta. 

Investigations were made to find out the effects of zinc chloride in the 
soaking and pickling processes in connection with the manufacture of 
chrome box sides. The results show that a finer and tighter grained 
leather is obtained by the zinc chloride treatment. 
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132. On the resistance of shellac films from various varnishes 

to the action of water and chemicals. 

M. Vendgopalan and M. Rangaswami, Ranchi. 

In continuation of a stvidy of the advantages of employing mixed 
solvents for shellac varnish, an examination of the films from solutions 
in some mixed solvents has been instituted. 

The effect of water, brine, acid, alkali and a few gases on the appear- 
ance and structure of films from different varnishes has been discussed. 
Different films possess different capacities for water absorption but the 
effect on the appearance and structure of the films are in all cases 
only temporary. Brine, acids and the gases experimented with have no 
effect on the films and immersion in dilute alcohol, very little. A strong 
alkali, however, has been found to destroy the film in all cases to a 
smaller or greater extent. 

In the various tests, mixed solvents have generally been found to 
give better films than single solvents and mixtures of methyl alcohol 
or ethyl alcohol with acetone have been observed to offer the greatest 
resistance to the action of water and chemicals tested. 

133. A preliminary survey of the problem of fuel economy 

in the United Provinces. 

N. G. Chatterji, Cawnpur. 

The investigation has the following objects : — 

1. General economy in coal consumption in factories to reduce 
the fuel bill. 

2. Prevention of atmospheric pollution by smoke from factory 
chimneys. 

3. To replace wood by coke as domestic fuel, for the conservation of 
forests or for their utilisation for more useful purpose. 

4. To find a suitable substitute with proper distribution organisation 
of the cowdung cake fuel. 

134. Mond gasification of water>hyacinth. 

H. K. Sen and H. N. Chattbbjeb, Calcutta. 

In view of the possible commercial utilisation of the weed by 
gasification, experiments have been undertaken to critically examine its 
suitability in this direction. Gasifying at 600** in the presence of air 
saturated with water vapour at 05’, the maximum quantity of ammonium 
sulphate per ton of air dry hyacinth has so far been 82 lbs. only. The 
economic aspect is also discussed. 

135. The Utilisation of Wood Tar. 

Y. K. Raghonatha Rao, Bangalore. 

Attempts have been made to utilise the wood tar from the Mysore 
Iron Works in different ways. It has been found that on a small 
scale, lamp-black of good quality can be produced but the burning of the 
tar on a larger scale offers considerable difficulty. It appears better 
to utilise only certain fractions for this purpose. 

_The pitch can be utilised to some extent as a paint and the phenolic 
bodies yield interesting formaldehyde condensation products. 

In conjunction with Mr. B. Sanjiva Rao an examination of the 
constituents of the tar has been undertaken and numerous complex 
substances found to be present in it. 
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136. Studies in the Michaers Reaction, 

Uma Prasanna Basu, Calcutta. 

An investigation into the mechanism of the condensation between 
cyanoacetamide and ^-diketonea is being made and certain results have 
already been obtained which indicate that in all such reactions it is 
the ethylenic linkage formed by the isomeric change of the ^-diketones 
into their enolic modifications which is responsible for the initial conden- 
sation, and consequently this view supports the general principle that in 

a conjugated system of the type •C=CH*C= 0 » the ethylenic linkage is 
more reactive than the carbonyl. 

Ethyl 3-cyano-6-methyl-2-pyridone-4*carboxylate was obtained by 
condensing sodio-cyanoacetamide and acetone-oxalester both in alcoholic 
solution and in ethereal suspension. That the reaction takes place 
through the enolic phase is evident from the fact that o-ethyl-acetone* 
oxalester, Et. COO. C(OEt)=CH. CO. Me, also gave rise to the same 
product. Similarly 3 -cyano* 4 *phenyl- 6 *methyl- 2 -pyridone was obtained 
by condensing o-methyl*benzoylacetone, Ph. C(OMe)=CH. CO. Me, with 
sodio-cyanoacetamide. Certain other interesting observations have been 
made from an attempt to ascertain the position of the sodium atom 
in the condensation product between acetyl-acetone and sodio-cyanoaceta* 
mide. It is now found that the Michael product is the N-Na salt of 
3 -cyano- 4 : 6 dimethyl- 2 'pyridone. Consequently by condensing acetyl- 
acetone with sodio-cyanoacet-methyl-amide, the condensation product 
N*methyl* 3 -oyano -4 : O-dimethyl- 2 -pyridone was directly obtained as was 
also derived from the methylation of the sodium salt of the former 
compound. A probable mechanism of the reaction has been suggested, 
which again indirectly supports the much criticised Thiele's theory. 
Further work is in progress. 

137. Synthesis in the Thiazole Series. 

Indu Buusan Sen-Gupta, Calcutta. 

The interaction of aniline and other aromatic amines with monochloro- 
acetyl chloride leads at first to the corresponding amide, which, on being 
treated with potassium sulphocyanide in alcoholic solution gives two 
products of the composition — 

RNH.CO.CH2.CNS. 

These may be regarded as having been derived from two forms of 
potassium sulphocyanide. Experiments to convert them into closed 
ring compounds are in progress. 

138. Studies in organic polysulphides. Part 1. 

Indu Bhusan Sen-Gupta, Calcutta. 

Interaction of mercaptans and S2Cl2> generally gives rise to a mixture 
of R2S2) R2S3. R2S4 and R2Se» in which R2S3 predominates. The alkyl 
and aryl derivatives of this type have been prepared, the former being 
high boiling liquids, and the latter crystalline solids having sharp melting 
points. R2S3 may also be derived by the action of R.S.Cl and Na2S in 
ethereal or chloroform suspension in a practically pure condition. R2S4» 
and R2B5, have similarly been prepared from Na2S2, and Na2S3, respec- 
tively. This implies the probable existence of S2CI2, mainly in the form 

Cl 

*>8=8 

cr 
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aad the different polysulphides are therefore derived from the addition of 
different quantities of sulphur to the end sulphur atom: — 

RSH Cl RS RS RS 

+ ‘>S=S ^ ^ ">S=S=S6tc. 

RSH Cr RS RS RS 

The alternate constitution CI-S-S-CI, for sulphur monochloride would 
require the union of the various alkyl or the aryl radicals through a chain 
of sulphur atoms from which the various polysulphides are derivable by 
rupture of the chain and subsequent reunion ; preference therefore is given 
to the former constitution for sulphur monochloride, and consequently 
that of the polysulphides becomes 

RS 

S^^S^ • • > • • • ^S. 

RS 


139. Thioarsines. 

Indu Bhusan Sen-Gtjpta, Calcufcfca. 

The great therapeutic value of sulphur and arsenic led to an attempt 
to synthesise derivatives containing both these elements in suitable 
positions with respect to each other. Whilst the pharmacological invest!* 
gations await, the following reactions have been realised; by heating 
equimolecular quantities of the sulphides and arsenic trichloride to about 
200^ in an oil-bath, for about an hour a brown solid mass is left behind 
which on crystallisation from carbon tetrachloride and acetylene tetra- 
chloride is obtained in well-defined crystals with definite melting 
points : — 

cAc)^ oio^ o6o— o6o 

A% 

c'l CI^CI NjO^ 

Similar derivatives have also been obtained from naphthyl and nitro- 
phenylsulphides, etc. 


140. The Photo-chemical and dark reaction between bromine 
and organic hydroxy-acids in presence of potassium 
bromide. 

J. C. Ghosh and R. M. Purkayastha, Dacca. 

It has been observed that— 

(1) the dark reaction between pure bromine and organic acids like 

phenyl-lactic acid, mandelio acid and lactic acid (a) is bi- 
molecular even when the organic acid is in large excess, (6) 
becomes monomolecular in presence of potassium bromide. 

(2) the photo-chemical reaction between pure bromine and the 

above acids (a) is monomolecular when the acids are in large 
excess, (6) becomes zero-molcoular in presence of potassium 
bromide. 

An attempt lias been made to explain this remarkable diminution in 
the order of reaction under the influence of (a) light, and (b) potassium 
bromide. 
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141. Raman Effect in Fused Naphthalene. 

N. G. Mitra and D. L. Shrivastava, Lahore. 

Raman spectra has been taken using naphthalene in the fused state. 
The frequency changes found, follow in general those obtained by other 
workers with naphthalene in organic solvents. 


142. Relation between the intensity and the velocity of the 
reaction between sodium nitrite and iodine in visible 
and infra-red radiations. 

A, K. Bhattacharya and N. R. Dhar, Allahabad. 

It has been observed that the relation between the velocity of a 
reaction and the intensity of the incident radiation can vary 
proper fraction to 2 depending on the ratio of the thormal and photo- 
chemical velocities of the same reaction. In the case of the reaction 
between sodium nitrite and iodine the relation between velocity and 
intensity varies from 1/3 to 3/2. In order to accelerate the dark reaction 
a very small amount of potassium iodide was used in dissolving the 
iodine. Both sodium acetate and borax were used as buffer solutions. 

The absorption of the incident radiation has been determined by a 
radiomicroraeter. The amount of radiation absorbed is directly propor- 
tional to the intensity of the incident radiation. 

143. Chemical reactions in infra-red radiations. 

A. K. Bhattacharya, Allahabad. 

The kinetics, temperature co-efficients and quantum efficiency of 
several chemical reactions have been investigated under the influence of 
radiations of mean wave-lengths 7,304 A, using Wallace M and S filters 
and in light using solution filters (saturated diohromate solution kept in a 
cobalt glass cell 1 cm. thick). 

The changes in the reactions studied were determined either by suit- 
able titrations or spectrophotometric measurements. 

The temperature co-efficients of all these reactions (wave-lengths 
7,304 A and 8,000 A) are less than those of the corresponding dark reac- 
tions. The quantum efficiency of all these reactions usually increases 
with increasing temperature. 

Measurements of extinction co-efficients show that all radiations of 
wave-length from 4,400 A to 7,000 A are absorbed by the reacting systems 
and thus they are accelerated by the absorption of the incident radiation. 

144- Experiments in photos5mthesi9. 

G. Gopal Rao, N. R. Dhar and Sakyal, Allahabad. 

While repeating some of the experiments of (J. Phys. Chem. 29, 926, 
1925) on the photosynthesis of formaldehyde we found that a solution of 
methylene blue, through which a current of dry carbon dioxide was 
passed, while exposed to sunlight, became slightly less intense in colour 
than a similar solution exposed to the sun but through which no carbon 
dioxide was passed. It was suspected that some of the methylene blue 
might have been oxidised by carbon dioxide in presence of light. Suspen- 
sions of chlorophyll in water showed a behaviour exactly similar to that 
of methylene blue solutions. It was recalled that Chakra varthi and Dhar 
(Z. anorg. Chem. 1925) had shown that certain dyes can act as reducing 
agents under suitable conditions. On the subsequent experiments a 
current of dry carbon dioxide was passed through a solution of methylene 
blue or a suspension of chlorophyll exposed to light from a 600 watt gas- 
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filled tungsten filament lamp and the issuing gas tested for carbon 
monoxide by the iodine pentoxide method. Small quantities of carbon 
monoxide were always detected. Comparison with blank experiments 
showed that the amount of carbon monoxide found is considerably higher 
presence of chlorophyll and methylene blue than in their absence. 
We, therefore, conclude that, besides its photo-sensitising action, chloro- 
phyll also exerts a slight reducing action. These facts are calculated to 
throw considerable light on the carbon assimilation by plants. 

145. Phofco-chetnical oxidatioa of salts of some organic acids, 

lecithin, cholesterol and some food materials by air. 

C. C. Palit, Allahabad. 

1. Aqueous solutions or suspensions of the following substances 

have been oxidised by passing air in presence of sunlight: — sodium for- 
mate, sodium tartrate, lecithin, cholesterol, butter, milk, egg-white and 
egg-yellow. *** 

2. Zinc oxide acts as a photo-sensitiser in the oxidation of sodium 
tartrate and formate. 

3. ^ Photo-chemical oxidation of glucose, starch, glycogen, glycine 
a-alanine, hippuric acid, urea, sodium urate, formate, tartrate, pota^ium* 
stearate and oleate is markedly increased in presence of ferric nitrate and 
uranium nitrate. 

4. Dilute solutions of lactic acid, oxalic acid, tartaric acid and citric 
acid are appreciably oxidised by air in presence of sunlight and the order 
in which they are oxidised is : — oxalic> lactic> tartario citric. 

5. experimental results on the estimation of carbon dioxide prove 
that glucose, glycine, potassium oleate, lecithin, cholesterol, butter, etc., 
are oxidised by air in presence of sunlight chiefly to carbon dioxide and 
not to any intermediate product. 

6. Our experimental results show that the amount of oxidation 
increases with (♦) the amount of light falling on the solutions, and (li) the 
time of exposure. 

7. Comparative experiments show that the order in which the food 
materials are oxidised in presence of sunlight is as follows : — egg-yellow > 
starch > egg-white, butter > glucose. 

8. Elinstein's Law of Photo-chemical Equivalence is approximately 
applicable to the photo-chemical oxidations of glucose, lactose and alanine 
by air. 

9. Experimental results show that appreciable amounts of the 
compounds of the peroxide type are formed when air is passed through 
aqueous suspensions of cholesterol, olive oil and butter. Moreover appre- 
ciable amounts of glucose have been oxidised by mixing the solution of 
glucose with exposed cholesterol, olive oil and butter containing the 
peroxide compounds. Hence it is believed that the antirachitic and 
ben^cial properties of substances not containing the necessary vitamins 
are due to the presence of peroxides which help the oxidation of food 
materials in the animal body. 

146, Photolysis of potassium-cupri-oxalate, 

W. V. Bhaowat and H. L, Dubb, Allahabad. 

It has been observed in this laboratory that a solution of potassium- 
cupri-oxalate is decomposed in light and the velocity of this photo- 
chemical reaction is greatly accelerated by ferric and uranyl salts. 

We have carried on quantitative experiments on this reaction. In 
presence of ferric chloride, the velocity of the photochemical decom- 
position of potassium-oupri-oxalate appears to be zero-molecular in 
sunlight and is independent of the concentration of the photolyte. An 
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excess of potassium oxalate has little influence on the reaction. Simflar 
results have been obtained by Allmand and Webb (J. Chem. Soc., 1518, 
1929) in the photolysis of potassium-ferri-oxalate. 

147. Photodecomposition of nitrous acid. 

K. S. Murti, Allahabad. 

Solutions of nitrous acid decompose in darkness at the ordinary 
temperature. In presence of light the decomposition is greatly acce- 
lerated. In bright sunlight, the velocity of decomposition in open 
vessels is approximately three times that in the darkness and that in the 
total light from a 1000 watt tungsten filament lamp is a little more than 
two times the velocity of decomposition in the dark. 

It appears that the temperature coefficient of the photochemical 

decomposition is greater than unity. 

The velocity of decomposition increases with the increase of the 

initial concentration of nitrous acid. 

In all these reactions, the velocity constant follows the unimolecular 

formula. i i.u 

Experiments on the quantum yield with the different wavelengths 

and at different temperatures, and on the variation of velocity with the 

pressure of nitric oxide in the reaction vessel are in progress. 

148. Chemi-luminescence in the oxidation of fluorescent and 
non fluorescent substances by hydrogen peroxide and 
ozone. 

N. N. Biswas, Allahabad. 

1. When numerous fluorescent and non-fluorescent dye solutions are 
oxidised by hydrogen peroxide and ferrous sulphate, a glow, which is 
visible in a dark room, is observed 

2. The wave lengths of the radiations given out in the glow obtained 
in the oxidation of some fluorescent dyes, by ozonised oxygen have been 
measured. 

3. Silica containing small quantities of neutralised dyes in the ad- 
sorbed state when suspended in ethyl alcohol and ozonised oxygen is 
passed through the suspension a glow is observed. 

4. When small amounts of a dye, which gives out good glow, are 
mixed with another dye of which the glow is feeble, the resulting glow 
obtained by passing ozone, is more intense than that obtained with the 
dye yielding feeble glow. 

5. Increase of temperature of the reacting substances leads to the 
intensification of the glow in the oxidations of reducing agents by ozone 
or hydrogen peroxide. 

6. Increase of concentration of the reducing agents causes an in- 
crease of the intensity of the glow up to a limiting value; if the con- 
centration is increased further,, the glow becomes feeble and finally stops. 

149. Photochemical activity of tungstic and molybdic acid 
Bols. 

A. K. Bhattacharya and S. Ghosh, Allahabad. 

Several years ago Wessiljewa (Z. wiss. phot. 1913, 12, 1) found that 
tungstic acid sol when freshly prepared can be reduced to blue coloured 
lower oxide by reducing agents like glucose, formaldehyde, alcohol, etc., 
and that this reduction is photosensitive. On ageing tungstic acid loses 
its photosensitivity remarkably, and it can be regained by heating the 
sol. We have ascribed this behaviour of tungstic acid to the polymeri- 
sation of this substance on ageing, and evidence to this fact has been 
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obtained by conductivity and viscosity measurements. We have now 
determined the effect of monovalent cations on the photochemical activity 
of tungstic acid sol and it is found that cations decrease the photosensi* 
tivity and are in the following decreasing order ; 

NH4*> Na*> Si*. The concentrations of the added 

cations are less than their precipitating concentrations. It is interesting to 
note that the coagulating powers of different monovalent cations are in the 
same order as the effect of the cations on the photosensitivity of the 
tungstic acid sol. 

We have found that molybdic acid sol obtained by the interaction of 
ammonium molybdate and hydrochloric acid is also photochemically 
active when reduced by alcohol, grapesugar, etc., and this property slightly 
diminishes when the sol is allowed to age, which can be regained by 
heating the sol. The monovalent cations decrease the photochemical 
activity in the following decreasing order: — Rb*> NH4*> K*> Na* > 
Li*. 

In one of our publications we have shown that the coagulating 
powers of different cations are also in the above order. Moreover, we 
have shown that molybdic acid sol contains appreciable amount of the 
substance in the molecular condition, which gradually polymerises on 
ageing. 

The rate of reduction of tungstic and molybdic acids by reducing 
agents has been measured spectrophotometrically. 

150. A new photo-tropic compound. 

G. Sambamurti and N. Jj. Narasimham, Rajahmundry. 

A photo-tropic compound of the composition I.Hg S.S.S.Hg.I 
has been obtained with a bright yellow colour, which rapidly changes 
through green to grey on exposure to light, the colour, returning in the 
dark pretty quickly. The products of decomposition when brought into 
intimate contact have not produced the compound. 

161. Studies in Triboluminiscence. 

S. S. Bhatnaoar, K. G. Mathur and K. L. Bodhiraja, 

Lahore. 

Triboluminiscence of arsenious trioxide and saccharine have been 
studied in some detail. A method for the quantitative measurement of 
the intensity of triboluminiscence has been described. Fresh crystals of 
A02O3 have been found to rapidly lose their triboluminiscent properties 
when exposed to a strong beam of ultra-violet and X-ruys. The tem- 
perature and the viscosity of the crystallising solution have also been 
found to have considerable influence on the triboluminiscent properties of 
the crystals and an explanation based on the possible separation of the 
supersaturated phase has been suggested. 

162. Slow and induced oxidation of glycogen, lecithin, 

cholesterol, formate, oleate, stearate and some food 
materials. 

C. C. Paut, Allahabad. 

1. An aqueous solution of sodium formate and an aqueous suspen- 
sion of glycogen has been oxidised by air at 26 ° in presence of caustic 
soda, sodium bicarbonate and different metallic hydroxides. 

2 . The oxidation of glycogen is retarded by fats and nitrogenous 
substances. 

3 . The induced oxidation of potassium stearate and oloate by air is 
retarded by carbohydrates and to a greater extent by a mixture of 
oarbohydrote and urea. 
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4. The oxidation of carbohydrates by hydrogen peroxide and ferric 
sulphate is retarded by glycine potassium stearate and oleate. 

6. Experimental results on the estimation of carbon dioxide prove 
that glucose, glycine, pota^sixim oleate, lecithin, cholesterol, milk, egg- 
yellow and egg-white are oxidised by air at 25 in presence of inductors 
chiefly to carbon dioxide and not to any intermediate product. 

6. Comparative experiments have been carried on the induced 
oxidation of fats, carbohydrates and nitrogenous substances to prove 
whether nitrogenous matter is more readily oxidised than carbohydrates. 
The results show that in neutral solutions with cerous hydroxide as an 
inductor, the order in which the oxidation takes place is as follows:-— 
Egg-white > egg-yellow > starch > glucose > butter. This order is 
the same as stated by Voit, the eminent physiologist, from physiological 
experiments. 

7. These results on slow and induced oxidation of fat.s, nitrogenous 
substances and carbohydrates occurring either singly or in mixtures by 
air at the ordinany temperature are important, because these oxidations 
are of the same type as those taking place in the animal body. 

153. Induced oxidation of carbohydrates and fats by pas- 
sing air in presence of phosphorus. 

S. N. Chakravarti, Allahabad. 

1. Finely divided phosphorus has the greatest capacity of oxidising 
carbohydrates and fats, colloidal phoshorus comes next and small bits of 
phosphorus comes last. 

2. In all cases excepting that of colloidal phosphorus the oxidation 
increases with time. In the case of colloidal phosphorus the amount of 
oxidation does not vary much with time. 

3. It appears from my results that amongst the carbohydrates 
starch is oxidised to the greatest extent. 

154. Period of induction in chemical reactions, Part III. 
Interaction of alkali iodates and hypophosphorous 
acid. 

P. Neogi and Benoyendra Nath Sen, Calcutta. 

A distinct period of induction has been observed in the interaction of 
hypophosphorous acid and iodates which takes place in successive stages. 
The phenomenon has been studied with reference to light, temperature, 
dilution, action of acids, salts, alcohols and other substances. The velo- 
city of the reaction has been measured and the successive stages as- 
certained from conductivity measurements. An interesting phenomenon 
is observed in the difference of the effects of isomeric alcohols like n- 
propyl and iso-propyl alcohols on the period of induction which might 
advantageously be utlised in differentiating the two isomeric alcohols. 


155, The system-lithium hydroxide and oxyacids of phos- 
phorus. 

P. Neogi and Benoyendra Nath Sen, Calcutta. 

The progressive neutralisation of the oxyacids of phosphorus with 
lithium hydroxide has been studied electrometrioally and the different 
phases studied with reference to the various compounds formed. 
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156. Chemical reactions under electrodeless discharge. 

S. S. Bhatnagar, R. K. Shabma and N. G. Mitba, 

Lahore. 

photo-chemical and other reactions have been tried under the 

been found ^ ^ “‘echanism. It has 

af thiv do • Ki- reactions follow the same trend 

different^ while the change observed in other reactions is quite 


157. Chemical reactions under electrodeless discharge. 

Yajnik, R. K. Sharma and M. C. Bhatnagar, 

Lahore. 

The action of electrodeless discharge on a number of substances has 
been tried and it has been found that most of them are decomposed in 
® P^c'^har way. The phosphates and carbonates were found to be very 
stable towards the discharge and were not found to undergo any decom- 
position even on prolonged exposure* 

It was also observed that in case of certian polymorphic substances, 
one modiBcatxon was found to change into another under the influence of 
the electrodeless discharge. 

168. Velocity of ionic reactions. Part IV. 

A. N. Kappanna, Nagpur, 

The paper deals with the kinetics of the reaction between sodium 
formate and potMsium permanganate in neutral solutions. With only 
the reacting salts in neutral solutions, velocity measurements show that the 
reaction does not proceed in a simple manner. This has been found to be 
due to the variation in total ionic strength with the progress of the 
reaction. Velocity measurements have been made in the region 0*001 
to— 0*05a) total ionic strength to examine the range of validity of Debye- 
Huckel limitation equation. 

169. On the neutral salt effect : The activity coefficient of 

hydrogen ions in mixtures of phosphoric acid and 
electrolytes. 

SuBODH Kumar Majumdab, Calcutta. 

The effect of different concentrations of potassium chloride, potassium 
bromide, potassium iodide and potassium sulphate on the activity co- 
offloient of hydrogen ions in phosphoric acid solutions has been studied. 
Sulphates diminish hydrogen ion concentrations very markedly, while the 
halides show slight reverse effect. These effects have been discussed from 
different view points. The effect of dilution as also the addition of 
neutral salts have been studied in the light of the Debye and HUckel 
Equation and certain conclusions regarding the ionisation of phospho- 
ric acid arrived at. 

160. A contribution to the study of heterogeneous reactions. 

D. D. Karv6, 

The reaction between carbon disulphide and aqueous solutions of 
sodium hydroxide is a well-known heterogeneous reaction, in which the 
chief prodliot of decomposition is sodium trithionate Na^CSs- It has 
been found that if hydrogen peroxide is present along with the alkali. 
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the trithionate is oxidised rapidty and various products including sul> 
phite, sulphate, carbonate and free sulphur are produced. By using 
standard conditions {e.g. constant rate of shaking, constant rate of passing 
drops of carbon disulphide through the alkali etc.) and varying the concen- 
trations of alkali as well as peroxide, the rate of the reaction (i.e. the 
using up of the alkali) has been determined and conclusions drawn as 
regards the mechanism of the reaction. 

161. The solubility of formaldehyde in organic solvents. 

D. D, Kabv^:. 

In connection with certain condensation reactions that are being 
carried out, it was necessary to use a solution of formaldehyde in various 
organic solvents. Solubilities in nitrobenzene, aliphatic and aromatic 
hydrocarbons as well as carbon disulphide were determined by passing a 
stream of formaldehyde gas into the solvent until saturation was reached 
and estimating the aldehyde by oxidation to formic acid and titration with 
standard alkali. Partition coefficientsiof formaldehyde between water and 
organic solvents have also been determined. 

162. Sodium aluminate solutions. Part I. 

S. M. Mebta and N. G. Joshi. 

Electrical conductivities of solutions containing Na^O and AI2O3 in 
difierent ratios have been measured at 30 ''C and for concentrations 
ranging from 0 . 2 N to 2 N. The equivalent conductivitymormality curves 
show that for a given ratio of NagO ; AI2O3, the conductivity increases 
with dilution, as expected, due to the increased hydrolysis. 

The curves obtained by plotting the equivalent conductivity against 
the ratio of Na20: AI2O3 give a sharp maximum at the point correspond* 
ing to the ratio 2Na20 : AI2O3. It appears that a salt corresponding to 
this ratio exists in solution and that the other ratios are, probably, 
mixtures of this with NaOH. 

Further work on the determination of pH of these solutions is in 
progress. 

163. A method for distinguishing isomeric, tautomeric, and 

polymeric from polymorphic optically active subs- 
tances. 

Bawa Kartar Singh, Cuttack. 

A chemical substance may exist in two (or more) mutually converti- 
ble modifications. The difference between them may be due to isomerism 
(including tautomerism) or polymorphism. The solutions of isomeric 
substances will bo different (unless tautomeric equilibrium has been 
established), whereas polymorphous substances will give identical solu- 
tions. 

In this paper a new method for the diagnosis of polymorphous 
and isomeric modifications of optically active substances based on the 
above mentioned distinction is described. The rotatory power of the 
polymorphous modifications will be identical, whereas it will be different 
for isomeric or tautomeric forms. It is. however, possible for the rotatory 
dispersion curves of two different substances to intersect at a point 
corresponding to some wave length and thus indicate identical rotatory 
power for that wove length. The result wUl be that the modifications 
which are isomeric will appear as polymorphous. It is, therefore, sugges- 
^d that the rotatory dispersions over a wide range should be measured. 
The value of the rotatory dispersion of the polymorphous modifications 
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will be constant, whereas this will vary for isomeric substances, o-iodo- 

occurs in three forms melting at 86-87^ 93% and 
JO-97 respectively. The value of the rotatory dispersion for the three 

forms 13 Identical, which shows that they are polymorphous and not 
stereojeomenc* * c 


164. Studies in optical rotation. 

S. M. Patel and P. C. Guha, Bangalore, 

Organic compounds showing high molecular rotation have been 
prepared by Forster (J.C.S., 1909, 95, 942; 1919, 115, 889; 1921, 119, 789) 
and Singh (J.C.S.. 1919, 115, 980. 1599; J. Ind. Chem. Soc., 1920, 3, 389) 
by condensing caraphorquinone with aromatic diamines. Camphorquin- 
one has now been condensed with p-p-diaminodiphenylurea, •thiourea, 
and -oxamide, as also with thiocarbohydrazide ; and all of the resulting 
compounds excepting the last have been found to possess high molecular 
rotations {viz.) +8911% +7652*, +9141*, and+1566* respectively, in 
chloroform. 

Further w’ork involving the use of diaminodinaphthyl urea, -thiourea, 
and -oxamide, instead of the corresponding phenyl compounds, as also the 
study of rotations of the compounds obtained from aminocamphor and 
aromatic diketones and dialdehydes, is in progress. 


165. The electrical conductivity in a gas subjected to 

ionisation by collision. 

Shridhar Sarvottam Joshi, Benares. 

On an analysts of the current voltage relationships in a discharge 
tube filled with a simple gas subjected to ionisation by collision due 
to fields such that their radiational effects in the space can be neglected, 
the following approximate equation has been theoretically deduced, 

where, N is the number of ionic pairs per c.c., a denotes the number 
of fresh ions produced by collisions with an elctron during one centimeter 
of its path, U-is the electronic velocity in the direction of the applied 
field, and Z, the co*efficient of ionic recombination. 


166. On the adsorption of gases by solids. 

Ashutosh Ganqult, Calcutta. 

The well known adsorption formula of Langmuir, 

c=J55.. 

1-^/3 

(whsra o is ths concontrdtioiii tho smoiiot ndsorbsdp boiDg psciprocst 
to surface area covered by the adsorbed substance, K is Langmuir's 
constant) has been modihod by Voliner, who obtained thermodynami* 
oally 

1 - 2 ,^ 

by using a modified equation of state v(G./9)=RT, n being the surface 
tension and /3 van der Wnals correction. In a previous communication 
Qanguli and Kar have deduced Langmuir*8 equation by statiscal 
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TQechanics and have attributed a physical meaning to Laiicmuir’s 
constant. Thus 

U=(?^^e-iFr 
p. N 


where M is the molecular weight of the adsorbed substance N Avogadro 
Number, a=ad8orption potential and p is a constant, which reduces 
to h for uni. molecular adsorption layers. * &' has been identided 
with the heat of adsorption and also to the heat of sublimation of 
the adsorbed substance in several cases. This again corresponds with the 
maximum value of Polanyi’s adsorption potential (for uni-molecular 
adsorption layers). The calculated values of K agree remarkably well 
with the experimental values. Since adsorption potential is equal to 
heat of sublimation in most cases, adsorption may be regarded as a 
process of condensation on the surface, the adsorbed substance being 
present as a layer of solid on the surface of the solid adsorbent. 
Volmers method has been criticised because he combines thermody- 
namics with Kinetic theory, and a correction in the Gibbs-Thomson 
equation has been suggested. The modified equation is 



c dy 


where y=8urface tension, c the concentration, 
significance as before. 


1 ) and have the same 


167. On the minimum electrical fields for a chemical 

change in a gaseous medium. Part 1. The de- 
composition of nitrous oxide. 

Shridhar Sarvottam Joshi, Benares. 

In the now considerable literature on reactions produced under 
various types of electrical discharge, no quantitative data are available 
tor the ramimurn potentials necessary to initiate chemical changes in 
gaseous medii. Such measurements are, however, necessary for anv 

reactions. The present paper gives 
nf fwn of nitrous oxide. The apparatus consisted 

of two giMs tubes sea ed together as in the familiar Siemens* ozoniser. 

alternating at a given frequency is increased 
gradually till decomposition just set in. From^ this; and from a 

oapac.tiea of the various dielectrics in the reaction 
vessel, the intensity of the electneal field developed at the inner surface 

Cftn b© cslculfitcd for anv iriv^n nrAQaiiv^^ u ^ i 

values have hoen given gas pressure. In a number of cases these 

values have been found to be less than the corresponding dielectric 
strengths, for which an explanation has been suggested * «>o‘octric 

168. The ‘Corona pressure* phenomenon under electrical 

discharge in Siemens* ozoniser. 

Shridhar Sarvottam Joshi, Benares. 

f iS-"” “ • p“ 

cCgrchl^raU^in^le®?^®^- “^e^^s^^l^eourSures as dTd not 
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to increase regularly with the gas pressure at a constant P.D. over 
a limited pressure range. It varies similarly with, (i) the magnitude of 
the applied P.D., (ii) the ionisation current in, and (iii) the energy 
dissipated in the discharge space. Experiments are described in order to 
examine whether the initial pressure change is a thermal or an electrical 
effect. 


169. Surface tension of sols in presence of electrolytes. 

D. N. Chakra VART i, Nagpur. 

In series of previous papers it has been established that when 
small quantities of electrolytes are added to a sol there is an appreciable 
fall in the viscosity. In this paper it has been found that surface tension 
of sols increase when small quantities of electrolytes are added. This 
increase in surface tention is due to the increase in the charge on the 
sol by the adsorption of ions carrying the same charge as the sol. 
The increase in the charge on the sol is associated with the decrease 
in the hydration and viscosity and increase in the surface tension. 
On the other hand when greater quantities of electrolytes are added 
the adsorption of ions carrying the opposite charge is more prominent 
than the adsorption of ions carrying the same charge, consequently 
the charge on the sol is decreased and hence the hydration will 
increase and surface tension decrease with increase in concentration 
of electrolytes until coagulation point is reached. 


170. Surface tension of solutions of electrolytes of different 
concentrations and at higher temperatures. 

K. P. Chatterjee, Allahabad. 

Systematic investigation is being made in the surface tension of 
certain electrolytes, specially of saturated solutions of these. Apparatus 
for dealing with saturated solutions has been devised and the method of 
capillary rise is used. 

With sodium chloride, the following results have been obtained. 


Temperature. 

Grams of sodium chloride with 100 grams 

of water. 

Saturated 
solution of 
sodium 
chloride. 

0 gram. 

10 grams. 

1 

20 grams. 

30 grams. 

40^ 

69-5 i 

72-3 

74*8 

77*0 

79*3 

60® 

07-8 

70*0 

73*3 


77*9 


60-0 

08*8 

71*0 

74*0 

76*0 

70® 

04*2 

07*2 

70*0 

731 

76*3 

80® 

02*4 

66*3 

08-3 

71-4 

73*8 

90® 

00*6 

03*4 

66-6 

00*6 

72*4 


Surface-tension increases with increase of concentration in a practi- 
cally linear manner, but the value of the increment is not the same at all 
temperatures. With increase of temperature, this value seems slightly to 
increase. 

With rise of temperature, surface tension decreases in the usual way» 
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171. Viscosity of solutions of electrolytes of different concen- 
trations and at higher temperatures. 

K. P. Chatterjeb, Allahabad. 

A special apparatus has been devised for the investigation of viscosity 
of saturated solutions. Incidentally, solutions of other concentrations 
have also been investigated. 

With sodium chloride the following results have been obtained. 


Temperature. 


40^ 

60^ 

60 '^ 

70 ^ 

80® 

90® 


Grams of sodium chloride with 100 grams 

of water. 


4 

0 gram. < 

1 

10 grams. 

20 grams. 

•00658 1 

•00554 ! 

•00475 

•00414 

•00365 

•00326 

•00758 
j *00667 
•00568 
•00496 
•00440 
•00391 

•00950 

•00800 

•00690 

•00600 

•00635 

•00478 


30 grams 


01160 

•00970 

•00840 

•00720 

00640 

•00570 


Saturated 
solution of 
sodium 
chloride. 


013245 

011210 

■009556 

•008390 

•007413 

•006621 


concentration, greater becomes the increment of 
sity, but the values decrease with rise of temperature. 

VanouB formulae have been discussed. 

Potassium chloride has also been investigated. 


visco- 


172. Aromatic di-sulphides and Sugden’s parachor. 

S. S. Bhatnaqar and Balwant Singh, Lahore. 

have been calculated for a number of aromatic disulohides 

eurface-tension values, determined in the fused etate^ The 

parachors are in good agreement with those calculated from the 
atomic and structural constants of bucden Pmm ^ jrom the 

constitution of the disulphides has been derived. ^ ^ 


173. Mercaptans and Sugden*s parachor, 

S. S. Bhatnaqar, Balwant Singh and Ram Singh, Lahore. 

their surface-tension values “determfned^n th^ustd °staTe^*^^“lt “hi be°en 
shown that the mercaptans are not associated whiU fh been 

.ng alcohols and phenol^ are highly ass^a^d In 

174. Inauence of magnetic Held on the adsorption of electro- 

lytes by fine insoluble precipitates. 

Mata Prasad and R. K. Valvekar, Bombay. 

fertSSfl ^ by3ngTnet 

procS's“orada“ «btained%how''thar th™ fiSd “fences the 

P ocesa of adsorption to a great extent. The amount of adsorption is 
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either increased or decreased by the magnetic field according to the 
magnetic nature of the adsorbent and the substance adsorbed. 

175. Influence of magnetic fleld on colloidal solutions. 

Mata Prasad and R. K. Valvekar, Bombay. 

The influence of magnetic field on colloidal solutions of (i) positively 
and negatively charged ferric hydroxide (ii) negatively charged manganese 
dioxide and (iii) negatively charged antimony sulphide has been studied. 
In all these cases it has been found that sols get sensitised by the 
influence of the field. ' 

176. The constitution of salts of cobalt in solution and their 
magnetic behaviour. 

S. S. Bhatnagar and A. N. Kapur, Lahore. 

Critical work on the magnetic properties of cobalt (from salts in 
various solvents) has been done and the theory of the change of the red 
solution of cobalt chloride to blue and vice versa is elucidated from 
magnetic properties. 

177. A new magnetic balance and the magnetic susceptibili- 

ties of some allied diamagnetic compounds. 

S. S. Bhatnagar, K. N. Mathur and T. K. Lahiri, Lahore. 

A new magnetic balance involving several new principles has been 
designed. The suspended system has been made very light and small. 
The beam has been shortened to about 3 cms. as compared to 20 cms. or 
more in the balances of Curie and Wilson type. The electromagnet 
employed carries specially shaped pole-pieces with a third pole-piece fixed 
in the middle. This arrangement gives two non-homogeneous fields in each 
of which a sample of the specimen is suspended. Equal weights of the 
specimen are taken and are contained in two similar thin glass tubes. 
The gradients of the non 'homogeneous fields are arranged in opposite 
senses and a couple is thus exerted on the specimen when the electromag- 
net is excited. Observations are taken by a ballistic method, the 
electromagnet is excited for a definite short interval of time, with the 
same value of current each time and the corresponding *' throws’* of the 
beam are observed. This method very successfully overcomes the time 
and trouble involved in adjusting torsion heads to bring the specimen 
back to the initial position in the field. The balance bas been used to 
determine magnetic susceptibilities of several closely allied diamagnetic 
compounds. 

178. Investigations on the effect of crystalline structure on 

magnetic susceptibilities. 

S. S- Bhatnagar and R. N. Mathur, Lahore. 

In a paper communicated to Phil. Mag. in June last, a complete 
description of a new magnetic balance based upon the principle of 
interference of light has been given. Three allotropio forms of sulphur 
and the two isomeric modifications, red and yellow, of mercuric iodide 
were then investigated. A few changes, with a view to make the balance 
still more sensitive, have now been made in its construction and it 
has been used to determine the susceptibilities of the isomeric modifica- 
tions of many other compounds, s.g., the red and yellow modifications of 
mercuric oxide. Many substances have been crystallised from different 
solvents when they come out with different crystalline structures and 
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their susceptibilltios have been determined. As a result of this investiga- 
tion, considerable light has been thrown on the mechanism of isomeric 
modifications. 


179. Influence of light on the formation of some colloids. 

Miss Sheila. Roy, Allahabad. 

The hydrolysis of aqueous solutions of ferric chloride, ceric ammonium 
nitrate, chromic chloride, cobalt chloride and sulphate, nickel chloride 
and sulphate is markedly accelerated on exposure to light. 

The measurements of electric conductivity, and pH values show that 
there are more hydrogen ions in the exposed solutions than those kept in 
the dark. 

The extinction coefficient measurements show that the light absorp- 
tion is more marked with the exposed solutions than the unexposed ones. 
This behaviour is possibly due to the formation of the hydroxides of the 
respective metals in the colloidal state. 

It can be concluded from my experiments that the formation of 
colloids by the hydrolysis of salt solutions is facilitated on exposure 
to light. When, however, the solutions are exposed for a long time 
the colloids formed are precipitated. This behaviour is specially observ- 
able with solutions of ferric and ceric salts. 


180. Influence of light on colloids. 

Miss Sheila Roy, Allahabad. 


In continuation of my experiments on the influence of light on 
colloids I have carried on further work on ICohlschiitter's silver sols, 
silicic acid sol obtained from the hydrolysis of silicon tetrachloride, 
uranium ferrocyanide, and hydrated manganese dioxide and cadmium sul- 
phide sols. 

My results show that uranium ferrocyanide, manganese dioxide and 
cadmium sulphide sols when fairly pure are readily coagulated by light. 
Although silver salts are highly photo-sensitive, KohlschOtter silver sol is 
not markedly sensitive to light and coagulates after a very long exposure. 
Silicic acid sol coagulates only partially on prolonged exposure to light. 

Specially purified sols of chromium hydroxide, ceric hydroxide and 
zirconium hydroxide form jellies more readily in sunlight than in the 
dark. 


An emulsion of fresh egg-white becomes unstable towards electroly- 
tes on exposure to sunlight. On longer exposure the egg-white becorae.s 
yellowish coloured. An emulsion of egg-yellow becomes whitish yellow in 
sunlight and is partially coagulated. 


181. Influence of OH‘ and H' ions on the viscosity of the sols 
of silicic, vanadic, and tungstic acids. 

N. R. Dhar and S. Ghosh, Allahabad. 

It has been observed with more than 30 sols that their viscosity 
in the presence of an electrolyte is intimately connected with the electric 
charge on the colloid particles. Our experimental results as well as those 
of other workers in this line show that other things being identical, the 
smaller the electrical charge on a colloid, the greater is its amount of 
hydration and hence the greater is its viscosity. Thus it has been 
observed with several positively charged sols like Fe(OH)3, Al(OH)3, 
Zr(OH)4, etc., that the viscosity goes on increasing and their stability 
towards their coagulation by electrolytes continuously diminishes as the 
process of dialysis is prolonged. The high viscosity of these unstable sols 
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markedly diminish as soon as traces of a stabilising agent like HCl, Fe 
CI 3 , AICI 3 , ZrOCl 2 etc., are added to the sols. 

It has been noted that the sols of silicic, vanadic and tungstic are 
sensitized towards their coagulation in the presence of traces of an alkali, 
whilst smaller quantities of an acid make the sols stable. Larger quanti- 
ties of an alkali render the sols stable and the greater amounts of an acid 
stabilise the sols. An explanation of this behaviour has been advanced* 
which assumes that the electrical charge of these negatively charged sols 
decreases on the addition of smaller quantities of an alkali and when 
larger amounts are added the electrical charge increases. On the other 
hand, traces of an acid increase the electrical charge on the colloids, 
whilst larger amounts decrease the electrical charge. Accordingl 3 ' 
viscosity measurements were made with these sols with different quanti- 
ties of H’ and OH' ions. Our results show that (1) the addition of traces 
of an alkali increase the viscosity of the sols and when larger amounts are 
added the viscosity decreases, and ( 2 ) the smaller quantities of an acid 
decrease the viscosity of the sols, whilst in the presence of greater 
amounts the viscosity increases. These results, therefore, support our 
view that the greater the viscosity of a sol the less the electrical charge 
on the colloid advanced in 1925. 

It may be of interest to note in this connection that Pauli and Valko 
(Koll. Zeit 38 , 289, 1926) found that the cataphoretic movement of 
colloidal Si 02 is far less in the presence of salts of weak acids than in the 
presence of KCl. 


182. On the colloidal behaviour of the sols of silicic* vanadic* 
tungstic* molybdic* antimonic* and telluric acids. 

S. Ghosh* Allahabad. 

(1) Sols of silicic, vanadic, tungstic, antimonic, molybdic, and 
telluric acids contain a part of the substances in the molecular condition 
and a part in the colloidal state when freshly prepared. 

( 2 ) Aloleoular silicic, vanadic, molybdic* tungstic and antimonic 
acids gradually polymerise to bigger molecules with time and finally 
aggregate to form particles of colloidal dimensions. In the case of 
antimonic acid* this change is very rapid. 

Thus molybdic acid, sol containing 1*650 grams of M 0 O 3 per litre 
when freshly prepared by the interaction of ammonium molybdate 
and hydrochloric acid, contains 47*8% of the substance in the mole- 
cular condition, wlii.h could pass through an ultrafilter. When kept for 
120 hours at the room temperature the amount in the molecular condition 
decreases to 45*41%. 

The viscosity of these sols increases, whilst the specific conductivity 
decreases when allowed to age. 

(3) Telluric acid sol shows no change in the viscosity and specific 
conductivity with time. 

(4) The sola of vanadic, silicic, tungstic, molybdic, and telluric acids 
are negatively charged. They are, however, sensitised towards their 
coagulation by electrolytes in the presence of small quantities of an 
alkali, whilst traces of an acid make the sols stable. Larger quantities of 
an alkali stabilise' the sols and greater amounts of an acid render the sols 
unstable. 

Am explanation based on the existence of polymerised molecules 
in the sole has been advanced for this behaviour of the sols towards 
an acid and an alkali. 
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183. Adsorption by titanium dioxide sol. 

L. S. Bhatia and S. Ghosh, Allahabad. 

(1) A sol of titanium dioxide prepared by dropping TiCl4 slowly into 
water at 18' cannot be completely freed from HCl bv dialysis. It was 
found that the sol containing 1.5-2 grams TiO.j p<‘r litre on prolonged 
dialysis gradually became more viscous and as soon as the pH value 
was less than 4-1 the whole mass coagulated as a gelatinous precipitate. 

(2) The sol prepared at 18 adsorbed appreciable amounts of 
anions from different sodium or potassium suits and they are adsorbed 
in the following decreasing order : — 

FeiCNlc"' > NO2' > SO4* > Cr > S20;i'' > Cr.207'’ > Br' > Fe( > 10/ 

>Cr04''>0H', the amounts of adsorption are expressed m moles per 
gram adsorbent. 

The coagulating powers of different anions are in the following 
decreasing order : — 

Fe(CN)6">Fe(CN)6'">S04‘'>Cro07' > CrO/> OH' > SoO/ > 10/ > 
NO/>Cr>Br'. 

(3) The above results show that (a) the generally accepted view that 
an ion, which is highly adsorbed also possesses a high coagulating power 
is not supported by experiments, and (b) there is no justification that the 
greater the valency and hence the coagulating power of an ion the 
greater is its adsorption. 

(4) The amount of adsorption of OH' ions by titanium dioxide sol 
is very small. The high coagulating power of OH' ions is due to the 
removal of the stabiliser H' ions by OH' ions. 

(5) Titanium dioxide sol adsorbs more of an anion than a cation, 
with the liberation of OH' ions which increases the pH value of the 
sol (the pH value of the sol was 3*9). In no case, pH value was greater 
than 7*3. 

(6) We are of opinion that titanium dioxide (also known as titanic 
acid) possesses more of basic character than acidic. 

(7) A sol of titanium dioxide containing 15-2 grams of Ti02 per 
litre and prepared at 18° becomes stable towards it coagulation by 
electrolytes, shows a decrease in the specific conductivity and viscosity 
on ageing. 

(8) On the other hand, a sol of titanium dioxide containing 10 2 
grams of 'ri02 per litre and prepared at 55° does not show any change 
in stability and the specific conductivity and viscosity increase very 
slightly on ageing. 

(9) We are of opinion that a sol of titanium dioxide prepared in 
the cold becomes stable on keeping as free HOI present in the sol 
gradually acts on Ti02 forming TiCb, which gives out Ti**** ions 
that are completely adsorbed by the sol and hence possess greater sta'bilis* 
ing influence than H* ions. This is not possible in the case of the 
sol prepared at 55°. as it is well known that chemical activity as well 
as the power of adsorption of a precipitate is considerably diminished 
when prepared in the hot condition. 


184. Solubility of silver hydroxide and formation of silver 
sol at different temperatures. 

Rai Parmatma Peasad Mathur, Allahabad. 

Careful experiments carried on with freshly prepared and purified 
silver hydroxide show that a saturated solution at 31° contain 0 0245 
grm Ag per litre of solution. The solubility markedly increases with the 
rise in temperature. 

The amount of Kohlschiitter silver sol obtained by passing hydrogen 
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so^^hfa solutions of silver hydroxide at 50% 60°, 70° and 

w°th tL Tn".rf formed ’inLiet 
Kohlschiitterff h» ^ Contrary to the observation of 

80° ^ observed that the sol is quite stable at 70= 


186. On the critical potential of ferric hydroxide sol and 

the influence of its ionic environment on its rate of 
migration in an electric field. 


J. N. Mukherjee and M. M. Biswas, Calcutta. 

The charges of ferric hydroxide sol at different dilutions at critical 
concentrations of electrolytes are being measured. The simultaneous 
determination of the transport numbers ns also of electro-osmotic flow 
through pure feme hydroxide percipitate are being carried out. The 
results are expected to reveal many points of interest. Also the influence 

of ionic environment on the rate of migration of the sol in an electric 
held IS being studied. 


186. Measurement of charge of arsenious sulphide sol in 

presence and absence of arsenious oxide and hvdrosren 
sulphide. ® 

J. N. Mukherjee and S. G. Rajkumar, Calcutta. 

Further experiments on the stability of arsenious sulphide sol in 
pmsence and absence of arsenious oxide and hydrogen sulphide with 

r *t*^*^*i ® carried out. Influence of constitution 

ot the sol on such measurements have been pointed out from publications 
m this Laboratory {Mukherjee and Raichoudhuri and Bhattaoharya, 
urn. Tncl. Cliem. Soc.> 5, 738, I028)« Also simultaneous measurements 

ot transport numbers and eloctro^osmotic flow througrh pure AsoS^ are 
in progress. ^ tr ^ 


187. The effect of dialysis and centrifugal action on the 
cataphoretic velocity of copper forrocyanide hydrosol. 

S. G. Choudhuby. 

The hydrosols were prepared by precipitation of copper ferrooyanide, 

and subsequent peptisation with potassium ferrooyanide and then as 

dialysis was proceeded with, the cataphoretic velocity of the sol was 

ineasured from time to time. On dialysis, the cataphoretic velocity 

of particular sample of sol showed increased value, though the sol 

became much more unstable. The current idea therefore, that the 

densi^ of electrical charge decreases on dialysis thereby making the sol 

unstable is not correct. Subsequently it has also been shown that 

depending on the amount of precipitate peptised and the amount of 

ferrocyanide preseht, the cataphoretic velocity increases or remains 

constant. No decrease has been found up to the interval allowed for 
dialysis. 

Asa result of centrifugal action the cataphoretic velocity decreares, 
and the sol becomes unstable. 


188. The effect of sugar on the cataphoretic velocity of 
copper ferrooyanide hydrosol. 

S. G. Chaudhuby and N. P. Chattebjek. 

1. In prosenoe of potassium chloride with or without sugar, the 
oataphorotio velocity at flrst decreases, then increases. There is another 
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decrease at high concentrations of potassium chloride, except in the case 
of 10% sugar, where the colloid coagulates. 

2. In presence of sugar alone, the cataphoretic velocity at first 
decreases rapidly but the rate of variation of the velocity with high«‘r 
percentage of sugar is small. 

3. The rate of variation of the velocity with increasing concentra- 
tions of potassium chloride is smaller, the higher the percentage of sugar 
taken. 

4. With barium chloride alone, the velocity continually decreases ; in 
presence of 2.5% sugar, the same behaviour is observed though the 
initial drop is low and the final drop is high compared to the velocities ob- 
served in presence of barium chloride alone. in the case oj 5% and 10°o 
sugar and with barium chloride we find an initial increase in the cataphore- 
tic velocity at low concentrations oj the electrolyte. 

189. The influence of the constituent ion on the stability of 
uranium ferrocyanide sol. 

N. P, Chatterjee. 

Uranium ferrocyanide sol in a high state of purity has been prepared. 
Its coagulation has been carried out in presence and absence of potassium 
ferrocyanide and uranium nitrate. 

190. Liesegang rings in colloidal solutions. 

R. N. Mathur and K. G. Mathur. 

Formation of clear and well defined Lie.segang rings has been ob- 
served by diffusing electrolytes into gels of agar-agar and gelatin im- 
pregnated with sols of CdS, Sb 2 S;j, and eosin. Completely dialysed sols 
and thoroughly washed gelatin and agar-agar have been used. The effect 
of the concentrations of the electrolyte and the sol on the formation of 
rings has been studied. The results are expected to throw light on the 
theories of Liesegang ring formation. Further work on the sols of Au. 
.Ag and Cu (OH )2 is in progress. 

191. Stability of organo-sols. 

N. A. Ya.tnik and B. S. Chandar, Lahore. 

In the present investigation an attempt has been made to study the 
conditions affecting the stability of organo-sols, such as zinc in acetone 
and copper in ethyl alcohol. It has been found that the stability of 
these systems is affected by the addition of electrolytes the same way as 
of the hydroBols. The order in which coagulation takes place by the 
addition of the electrolyt<>s only is in accordance with the valency rule. 
The addition of non-electrolytes is found to bring about a sensitisation 
of the organo-sols towards the addition of electrolytes. 

192. Effect of dilution of a colloid on electrolyte concen- 

trations. 

A. M. Patel. 

The effect of dilution of colloids on electrolyte concentrations has 
been reco^ised long ago. In a series of papers, Dhar, Ghosh and Sen 
have studied the changes in the concentrations of different sols when 
coagulated by different electrolytes. From the results, Dhar and Ghosh 
have formulated a general dilution rule which states that with the dilu- 
tion of a colloid, the amount of an electrolyte required to coagulate the 
colloid becomes loss and less provided that the sol does not appreciably 
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adsorb the ions carrying the same charge as the colloid from the preci- 
pitatmg electrolyte. ^ 

With a view to test the validity of the above generalisation, experi- 
ments on the coagulation of thorium hydroxide sol of— different concen- 
trations and dialysed for different periods {i.e. containing different 
amounts of the peptising agent viz, HCl) were carried out. 

From the results obtained, it is found that the dilution rule holds 
good m cose of thorium hydroxide sol irrespective of the amount of the 
peptising agent present in the colloid. However, it is observed that with 
increase in the purity of the sol, the difference in the electrolyte concen- 
trations required to coagulate the sol increases rapidly with dilution of 
the colloid. This is in accord with the fact that the dilution rule holds 
good only in those cases where the adsorption of the ions carrying the 
same charge as that on the colloid is negligible in comparison to the 
adsorption of the precipitating ions. 

From the results, one is inclined to believe that the nature of the 
electrolyte as well as the relative adsorption of the stabilising and prici- 
pitating ions are mainly responsible for varying amounts of the electro- 
Jyte on the dilution of a colloid. 

193. £]Sect of non -electrolytes containing different hy- 
droxy groups on the pepbisation of thorium hydroxide 
in presence of an excess of caustic soda, 

G. M. Nabab and A. M. Patel*. 

From the work on the peptisation of thorium hydroxide by non* 
olectrolytos carried out by one of us (Patel) it was suggested that greater 
the number of the hydroxy groups present in a non-electrolyte, greater 
was Its peptising power. 

With a view to test the above suggestion the effect of non-electro- 
lytes containing different numbers of hydroxy groups on the peptisation 
of thorium hydroxide was studied under different conditions. 

It is found that greater amounts of non-electrolytes are required to 
peptise greater amounts of thorium hydroxide, when the amount of caus- 
tic soda and the volume of the system are kept constant. 

It is observed that when the amount of thorium hydroxide and the 
total volume of the system are kept constant, less amounts of the non- 
electrolytes are required with increasing amounts of caustic soda. 

When the amounts of thorium hydroxide and caustic soda are kept 
constant and the volume of the system is changed, it is found, that in 
cases of cane-sugar and glucose, the amounts required decrease while in 
those of ethylene glycol, glycerol, fructose and lactose, the amounts in- 
crease with the increase in the total volume of the system. 

• that the peptising power of non-electrolytes increases 

with the increase in the number of their hydroxy groups. Fructose is, 
however, found to be an exception. 


194. Adsorption of the chloride and the sulphate ions by 
thorium hydroxide sol in the absence and presence of 
non-electrolytes. 

N. V. K.ABEKAR and A. M, Paticd. 

It is a welknown fact that adsorption, besides some other factors, 
is mainly responsible for the coagulation of colloids by electrolytes The 
effect of non-eleotrolytes on their stability is also attributed to their 
adsorption by the colloids. 

Sxperiments were carried out to study the adsorption of the chlo- 
rides of the alkali metals and the sulphates of the mono-,bi-and tri-valent 
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metals in the absence and presence of some non-electrolytes (vir. methyl • 
ethyl and propyl alcohols) by thoruirn hydroxide sol with decreasing 
amounts of the peptising agents, i.e.. with progress of dialysis. 

It is found that the non-electrolytes cut oti the adsorption of all the 
chlorides in all cases and of the sulphate ions of the mono and bi -valent 
metals while the adsorption of the sulphates of the tnvalent metals is 
increased in the presence of non-electrolytes. The order of their adsorp- 
tion was not the same as that of their coagulating power showing, there- 
from, that it is wrong to assume that coagulation and adsorption go 
hand-in-hand. From the results, it can. at once, be seen that the s 5 ^ste 
matic study of the adsorption of the electrolytes by colloids (and not by 
the precipitated substances) is bound to shed a flood of light on the 
mechanism of coagulation. 


196. Kinetics of the coagulation of arsenious sulphide sol. 

Shkidhar Sarvottam Joshi and Ramesh S. M. Prabhu, 

Benares. 

The paper contains a critique of the various existing methods of 
measuring the coagulation velocity of the colloids. In this work the 
percentage coagulation produced in a finite time has been determined 
directly by an analysis of the coagulum at different temperatures, and 
with varying initial concentrations of the colloid. Regular curves are 
observed relating the colloid concentration with time, at successive 
stages during coagulation, and the corresponding viscosity of the system. 
The results are discussed in the light of Smoluchowski’s equation. 


196. Coagulation of manganese dioxide sol. Part I. The 
influence of temperature, and of the colloid and 
electrolyte concentration. 

Shridhar Sarvottam Joshi and T. S. Narayan, Benares. 

Results are given for the coagulation of the above sol over a wide 
range of temperature and of the concentrations of the precipitating 
electrolytes, as well as of the colloid material, the last containing a very 
small quantity of KOH. Interesting results are observed regarding the 
temperature effect. The coagulation rate diminishe.s continuously with 
temperature till about 30 C. and then increases as the temperature is 
increased. A departure from the Smoluchowski’s equation is observed in 
the results for the influence of the concentration of the coagulating 
electrolyte. 


197. The coagulation of the manganese dioxide sol. Part II : 
The behaviour of the electrolyte free sol. 

Shridhar Sarvottam Joshi aTid T. S. Narayan, Benares. 

The manganese dioxide sol prepared in the familiar J. Guy’s method 
contains a small amount of KOH. Attempts at removing this by dialysis 
result in the instabiliaation of the colloid, except when the process is 
carried out at temperatures well above 60‘C. A new method which gives 
an electrolyte free sol has been developed. It is to carry out the dialysis 
with a negative potential applied to the dialysing septum. The stability 
period of the resultant sol has been observed to increase as the raagnitudo 
of the applied potential is increased. This sol is also found to be mark- 
edly sensitive towards electrolytes, as well as to any solid heterogenities 
that might be introduced in the system. 
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198. Studies on the effect of ultraviolet light on colloids. 

Part II. 

Panna Xial ayid P. B. G\nquIjY, Patna. 

In a previous paper (Jour. Itid. Chem. Soc., 1929, 6, 647) the coagula- 
tion of a number of colloidal solutions by ultraviolet light has been 
Studied* A further series of colloids have been prepared in which the 
usual charge on the particles has been reversed, and exposed to ultraviolet 
light. It has been found that both positively as well as negatively 
charged colloids are coagulated equally well by light. These results do 
not support the conclusion of Crowther (Phil. Mag., 1927, 4, 325; ibid., 
1929, 7, 86) that the coagulating action of radiations is restricted to 
negatively charged colloids only. 

199. Studies on the effect of ultraviolet light on colloids. — 

Part III. 

P. C. SiNHA and P. B. Ganguly, Patna. 

^ A series of peptised colloidal solutions have been prepared by using 
sodium soaps, sodium lysalbate, sodium protalbate, and gelatine as the 
stabilising agents and exposed to the action of ultraviolet light. Coagu- 
lation occurred in a majority of cases. Solutions of the peptising agents 
themselves were also exposed individually to ultraviolet light. Measure- 
ments of PH values, conductivities, and in certain cases viscosities, of the 
exposed and the unexposed solutions indicate considerable chemical 
clianges, showing that the coagulation of the peptised colloids is primarily 
due to the chemical decomposition of the peptising agents by light. 


200. The emulsifying action of colloidal sulphur. 

Basrur Sanjiva Rao, Bangalore. 

When a very dilute solution of iodine or bromine in benzene is shaken 
with an excess of an aqueous solution of hydrogen sulphide the benzene 
layer becomes turbid. The turbid liquid clears on treatment with dehy- 
drating agents but regains its turbidity on shaking with water. 

As a result of systematic investigation it has been concluded that the 
turbidity is due to an emulsion of water in benzene the emulsifying agent 
being a colloidal form of sulphur, which is hydrophilic and at the same 
time etablieed in benzene by persulphides of hydrogen. 

201. On * activated * charcoal. 

S. P. Raichoudhuri, Calcutta. 

1. The adsorption of inorganic acids by charcoal has been found to 
be purely molecular. 

2. Adso^tion of electrolytes by various kinds of activated charcoal 
has been carried out. The results have been discussed from the point of 
view of current theories of adsorption. 

3. Hffect of heating the charcoal at different conditions has been 
studied. It is found that the charcoal is most active when heated in an 
atmosphere of pure nitrogen. 

4. The so-called negative adsorption by charcoal has been found to 
be due to removal of water by charcoal. 

6, Very pure form of animal charcoal has been found to be positively 
charged which on the addition of very small concentrations of hydrochlo- 
ric acid becomes negatively charged. 
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202. Preparation of some hydroxide and otlier inorganic 
jellies. 

Satya Prakash and N. R. Dhar, Allaliabad. 

1. The conditions of the formation of various new jellies have been 
investigated. 

2. We have prepared hydroxide jellies of iron, chromium, aluminium, 
tin and zirconium by the addition of sodium acetata to chlorides of nitrates 
of these metals; wherever it was found necessary, various amounts of 
ammonium sulphate anti ammonia have also been added but all these 
jellies have been obtained in acid medium. It has been shown that for 
the preparation of zirconium and ferric h 3 'droxide jellies, no addition of 
ammonia is necessary while in the case of chromium and tin, laige quan- 
tities of ammonia have to be added before obtaining a jollv. In the case 
of aluminium, only a small amount of ammonia j’ields a jelly. The 
nature of these jellies has also been studied. 

3. We have also obtained new jellies of chromic tungstate, zirco- 
nium molybdate, zirconium borate, ceric arsenate and ceric borate bj’ 
dialysing the mixtures of chromic chloride, zirconium nitrate, and ceric 
ammonium nitrate with sodium tungstate, potassium molybdate, potas- 
sium arsenate and borax solutions, and coagulating the sols thus obtained 
by various electrolytes. 

203. Soap gels in alcohol. 

S. N. Banerji and S. Ghosh, Allahabad. 

Soap gels of different cencentrations were prepared in alcohol with 
sodium palmitatc and the phenomenon of hysteresis in the sol-gel trans- 
formation was studied. It was found that as the concentration of the 
gels increased the degree of hysterisis passr-d through a minimum. The 
process of gelation resembles the crystallisation from a supercooled solu- 
tion. Thus the setting of sodium palmitate gels in alcohol is remarkably 
favoured by shaking and by inocculating the sol with already formed gels. 
Similar results wore obtained by Hardy (Proc. Roy. Soc. 87, 20, 1012) 
with azomethino gels and Baratto (corn[)are Hardy loc. cit.) with gelatin 
gels. Our results with sodium palmitate gels of dilferent concentrations 
on the phenomenon of hysteresis on the sol-gel transformation can bo 
easily explained on this view. 

It may be of interest to note that several years ago Tammann (Z. 
Physik. Chem. 25, 441, 1898) observed that at very low temperatures that 
substances like molten phosphorus, azobenzone, benzophenol, etc., lose 
all capacity of crystalliBation and maintain their glassy character. These 
results are also in support of our view advanced with soap gels. 


204. The influence of the concentration of coagulating 
electrolytes, time and temperature on the syneresisof 
some inorganic Jellies. 

Satya Prakash, Allahabad. 

1. The phenomenon of syneresis of the lollowing jellies has boon 
studied from various view points: 

Ponccaux-rcd, fciric phosphate, ferric arsenate, chromium arsenaW. 
vanadium pentoxidc, zirconium hydroxide, zirconium molybdate, 
zirconium borate, ferric borate, and manganese dioxide. 

2. It has been observed that greater the concentration of the 
coagulating electrolyte, the greater is the amount of syneresis, and this 
has been explained on the basis of the influence of electrolytes on hydra 
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agglomeration tendency of particles forming the net-work of the 

o>^sorved that the syneresis starts a short time after 
« jolly and the amount of syneresis increases with time 

up to value but after this limit tho rate of increase diminishes. 

of temperature on the syneresis of these jellies has 
rJ rC It has been observed that the amount of syneresis 

h'Sl»er temperatures. ExperimentsHhave been 
carrio_d on at throe temperatures, 30% 50° and 70°C and it has been found 

Jh^t betwo *han 

, j miiny jellies, such as those of iron, chromium and aluminium 

nydroxides and arsenates, phosphates and molybdates of thorium, only 
very httle syneresis has been observed when kept for months but the 
je los ot stannic hydroxide, borate and tungstate synerise readily. 


205. On the development of acidity in soils. 

J. N. Mukherjee and H. K. Sen, Calcutta. 

The nature of electrometric titration curves of sparingly soluble acids 
such as cinnamic acid, as also silicic acid gel and aluminium hydroxide 
sol are being studied. The temperature co-efficient of acid liberation by 
hydrated and dehydrated silica in contact with different electrolytes has 
been investigated and tho results discussed from the theoretical stand- 
point. 


206 The optimum conditions for the formation of silica gel 

from alkali silicate solutions. Part II. 

R. C. Ray and P. B. Ganguly, Patna. 

In a previous paper (reported to tho Science Congress last year), the 
optinaum conditions for the formation of silica gel from alkali silicate 
solutions, where the ratios of the alkali oxide to silicon dioxide were 
as 1 : 1 and 1 ; 2, wore studied. Tho present paper describes further 
extension of the work, and the conditions of gel formation have been 
examined in tho case of sodium silicate solutions containing higher ratios 
of silicon dioxide, the highest being the case where the ratio Na 20 /Si 02 is 
equal to 4. 

The gel formation by the action of ferric chloride on sodium silicate 
solutions has been further investigated by measurements of heats of 
reactions. 


207. Adsorption of ions by hydrated silica, alumina, and 

aluminium silicates. 

A. Naoaraja Rao, Bangalore. 

The ionisation of amino-acids giving rise to restricted quantities 
of both OH and H ions has been known to bo the cause for the mainte- 
nance of a fairly uniform pH value in body fluids. The complex alumino- 
silicates seem to be responsible for a similar adjustment of pH values in 
soil. Experiments are in progress to explain from the point of view 
of adsorption the complete role played by those complex alumino-silioates 
in maintaining the pH value in soils. 

208. Adsorption of alkali sulphites by silicic acid gel. 

Sabju Prasad, Benares. 

Results are given for the adsorption of sodium sulphite from its 
solution on the gel which was prepared according to the method elabora- 
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ted by Patrick and Mcgarack (Journ. Anier. Oiom. Soc. 1920, 21 ^, 946) in 
an atmosphere of nitrogen. The temperature was varied over a wid*' 
range, and the influence of an initial addition of sodium sulphate was 
studied. The results are found to bo in good agreement with tlie Freun- 
dUch*8 equation for the adsorption isotherm. 


209. Condition of sparingly soluble substances when formed 
in presence of a gel : Lead iodide in agar-agar and 
gelatine. 

M, D. Panday and A. C. Chatter.ti. 

In a recent paper (Trans. Faraday Soc., 192S. 24 . 461.) Bolum arid 
Mackenzie came to the conclusion that Pbl 2 in ag»ir-agar rormtins in 
a supersaturated condition. It has been emphasised and shown expert 
mentally in a number of previous papers (Jour. Ind. Chem. Soc , 1928. 5. 
17.5; Trans. Faraday Soc., 1926 72 . 23; Koll. Zeit , 1926. 40. 97; 192.5. 
35. 2, 89 ) that sparingly soluble substances when formed in presence of 
a gel exist mainly in the colloidal state. Bolam and Mackenzie’s results 
have been scrutinised and it has been shown that from their own experi- 
mental results it is dififlcult to accept their conclusions. 

In this paper the electric conductivity of Pbl 2 in agar-agar and ash- 
free gelatine has been measured. Agar-agar was well washed first with 
distilled water and finally with conductivity water till the conductivity of 
the supernatant liquid did not increase.- Agar-agar was tested to be free 
from sulphate ions. 

The results obtained are in complete harmony with our former 
views. In fact, the conductivity of lead iodide in agar-agar is less than 
the conductivity of Pbl 2 of an equal concentration when freshly preci- 
pitated in conductivity water, proving thereby that lead iodide is more 
soluble in water than in an agar-agar sol- 


210. Ignition points of tho electrolytic mixture ( 2 H 2 + O 2 ) 
and (H 24 ' O 2 ). 

H. K. Sen and Sukhamoy Chatterjeb, Calcutta. 


Since the publication of a paper by one of us and H. N. Chatterjoe 
(J. Indian Chenucal Society, 1929) on the ignition temperature of some 
inflammable gases, the rather unexpected lower ignition point of the elec- 
trolytic gas mixture has led us to investigate more accurately this point. 
As the reading of very small current differences by ammeters might 
vitiate the results and inference, we used the potentiometric method for 
accurately finding the current strengths The following results were 
obtained with soap bubbles of 50 c.c. capacity : — 


Composition of 
gases. 


Bridge reading. 


Hydrogen 
2 vols. 

I vol. 


Oxygen 
I vol. 

1 vol. 


22*7 cm. 
23*2 cm. 


Current in ampere. Difference. 


3*36414 

3*43824 


0*0741 
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211. Esterification in mixed solvents. 

B. V. Bhide. 

Esteri 6 cation of phenyl-acetic acid in amyl alcohol-benzeno mixtures 
at constant acid-catalyst concentration has been studied at 30°O. with 
hydrogen chloride as catalyst. The velocity coefficient-composition curve 
allows a well marked minimum at 50% benzene concentration. With 90% 
benzene, the coefficients are higher than in pure alcohol. Surface-tension 
curves of mixtures of benzene and amyl alcohol show no discontinuity. 

Physical properties of acetates in anhydrous acetic acid. 
Part I. 

B. V. Bhide. 

Viscosities and densities of solutions of Li, Na, K, NH 4 , Co, Hg, Pb, 
Ba, and Mg have been determined. At 0.6N concentration the viscosity 
increment follows the order Ba <K <Mg <Pb <Na < Li. The viscosity 
increment increases with increasing atomic weight more rapidly than 
metals of low atomic weight. Acetates of Ca. Cd, and Mn are insoluble in 
acetic acid. Mercury and cobalt acetates are sparingly soluble. Further 
work IB in progress* 

213. On Rhythmic Structures, 

P. B. Ganouly and D. N. Ghose, Patna. 

Rhythmic structures in capillary spaces in the absence of a gel have 
been obtained by Notboom (Kolloid-Z., 1923, 32, 247), Brodersen (Kolloid- 
Z., 1924, 35, 21), and others. Further experiments have been performed 
on a large series of reacting pairs of solutions, and it is found that tho 
^ ^ general one with nearly all precipitates, crystalline or 

colloidal. These structures are obtained when two drops of the reagents, 
separated by a parafHn line on a clean glass plate, are covered by another 
sinular plato, and the two advancing surfaces are just caused to meet by 
slight movement of the top plate. In most oases, although the reaction 
is continuous the final structure is found to be periodic. The cause of 
formation of these structures has been discussed in the light of some of 
the theories advanced to explain the well-known Liesegang phenomenon. 

214. Importance of the oceanic salt deposits to geologists. 

S. K. Ray, Dhanbad, 

In 1861 Bunsen first of all suggested that the etherial magmas are 
comparable to complex solutions of salts in water. In the ocean the 
geologists have one such complex solution. 

Ddltler *8 experiments (1907-1908) have conclusively proved that the 
magma conducts electricity and dissociation of the silicate melts (solution) 
takes place exactly in a manner similar to the ionised solution of salts. 

Very important light has been thrown on the constituents of the 
magmas and on the types of molecular equilibria present therein by the 

g tactical application of Gibb’s Phase Rule (1874) on the magmatic solution 
y Niggli, Bowen, etc. Aced. to Niggli the principal components of 
magma are Kp, Ne, Ts. Gl. Ks, Co. Fa, Fo, Q, W. O, Mt. and Sp. Mole- 
oular equilibria, as are represented by different phases, originate through 
polymerisation, formation of double salts, addition (silicification), sub- 
traction (entsilicifioation), etc., of those components. Elements con- 
tained in these components take certain characteristic positions in the 
periodic curve. 

Just in a similar manner, the sea water too contains components, 
chlorides, sulphates, etc., which, on the drying up of the ocean basin. 
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separate into various mineral phases due to reactions similar to what 
have been enumerated in case of the magma. Moreover, there seems to 
exist certain definite mathematical relation between the ionic number of 
the principal elements of the sea salts. 

215. The densities, compressibilities and dielectric coeffi- 
cients of silanes. 

G. Gundu Rao, K. L. Ramaswamy and H. E. Watson, 

Bangalore. 

Mono- and di-silanes have been prepared by the action of hydro- 
chloric acid on magnesium silicide and their separation and purification 
have been effected by fractional distillation. Values for the densities have 
been obtained at room and solid COo temperatures. Approximate values 
of the compressibilities have also been determined in order to evaluate the 
electric moment from the values of the dielectric coefficients. An appa- 
ratus permitting the simultaneous determination of density and com- 
pressibility at different temperatures has been employed. The dielectric 
coefficients of the two gskses have been measured by the heterodyne 
method at high frequency at different temperatures. 

216. Alcoholysis in Mixed Solvents. 

Z. H. Patel, Bangalore. 

The action of methyl and ethyl alcohols on the esters of propionic 
and butyric acids has been studied dilatometrically at two temperatures 
in the presence of benzene using hydrochloric acid as a catalyst. The 
mean temperature coefficient between 30^ and 40'^ is 1.84. 

The velocity coefficients reduced to the same quantity of alcohol in- 
crease with the amount of benzene. Reactions with 99 per cent, 
alcohol-benzene mixtures have also been conducted. 

Experiments tried with different concentrations of the catalyst show 
the velocity coefficients to l^e proportional to the concentration of the 
catalyst even in presence of fifty per cent, of benzene. It is shown from 
conductivity data that the hydrogen ion is not the only catalytic agent 
but that the undissociated molecule also acts as a catalyst. 

It is suggested that a change in the degree of association of the 
alcohol on adddition of benzene may be a factor in changing the velocity 
coefficient. 

217. The solidification points of capric and stearic acids 

and their mixtures. 

Z. H, Patel, Bangalore. 

The freezing points of a complete range of mixtures of capric and 
stearic acids have been determined. The curve obtained by plotting 
percenttige composition of the acids against freezing points does not 
show any breaks, indicating thereby no tendency to compound forma- 
tion. The eutectic mixture which melts at 26.05** contains 90 per cent, of 
capric acid. 

218. The conductivity of soaps in alcoholic solutions. 

B. S. V. K. ViTTAL. 

The sodium and potassium soaps of pure oleic and stearic acids have 
been prepared and the conductivities of their solutions in aqueous alcohol 
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of varying concentrations ranging from 0 — 100 per cent, of alcohol deter> 
mined. 

Viscosity measurements of the solutions have also been made and the 
curves connecting molecular conductivity with dilution studied. 

219. The heats of transition of triglycerides. 

M. M. Rama Rao and S. K. KniiKABKi Jatkar. 

A method has been developed for measuring latent heats of fusion 
by means of a twin calorimeter to which heat is supplied at a known 
steady rate, the time for fusion being determined. This has been used 
for measuring the heats of fusion of the two forms of tristearin, the 
difference corresponding with the heat of transition. 

A method also employing a double calorimeter has been applied to 
the determination of the heats of solution of the two modifications of 
tripalmitin and tristearin in several organic solvents. The difference in 
the heats of solution of the two forms is constant and equal to the differ* 
ence in the latent heats, indicating that in solution these bodies assume 
the same form. 


220. Adsorption isotherms in non>aqueous systems. 

J. G. Kane. 

A study of the system toluene>acotic acid with respect to its adsorp- 
tion isotherm has been made for three adsorbents, activated silica and 
animal and sugar charcoals. The results obtained indicate that the 
preferential adsorption of either of the components depends on the nature 
of the adsorbent and its activity. With animal charcoal, toluene is 
preferentially adsorbed at low toluene concentrations and acetic acid at 
toluene concentrations above 60 per cent. 

With sugar charcoal toluene is preferentially adsorbed at all concen- 
trations and with silica the reverse phenomenon is observed. 


221. The systems sulphuric acid — methyl ether — propyl ether. 

N. G. Gajendbaoad. 

Pure sulphuric acid was mixed with methyl and propyl others and the 
electrical conductivity, viscosity, surface tension and density of the 
mixtures wore measured in a specially designed cell. The data are dis- 
cussed from the point of view of intermediate compound formation. 

222. Fusibility of mixtures of sodium carbonate with cal- 

cium carbonate and with lime. 

R. C Ray and V. Dayal, Patna. 

Mixtures of carbonates of sodium and calcium fuse by rapidly heat- 
ing them at temperatures below TOO”. The maximum fusibility is obtain- 
ed with mixtures containing 5-6% of calcium carbonate. The fusibility 
of sodium carbonate and calcium carbonate mixtures is foitnd to be 
greater than sodium carbonato and lime mixtures. The fusion of sodium 
carbonate and calcium carbonate mixture is accompanied by partial de- 
composition of the calcium carbonate, especially in an atmosphere free 
from carbon dioxide. By prolonged heating practically the whole of 
carbon dioxide is lost by the calcium carbonate, and the fusibility of the 
resulting mixture is considerably diminished. 
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223 The systems, KMn 04 — KBF 4 — H^O and KCIO 4 — 
KBF4— HjO. 

R. C. Ray and K. K. Chatterji, Patna. 

Zambonini (Z. Kryst. Min., 1905, 41 , 60) and Barker {Jour. Chom. 
Soc., 1912, 101 , 2484) have stated that potassium fluoborate and perchlo- 
rate are isomorphous. Zambonini (Atti. R. Accad. Lincei., 1922, [V], 31 , 
ii, 07) has also found a slight miscibility, up to 0.4 per cent, of potossium 
permanganate with the fluoborate but on the permanganate side the 
miscibility was found to be practically zero. We have found, however, 
that when either a crystal of potassium chlorate or a crystal of potassium 
permanganate is suspended in a saturated solution of potassium fluobo- 
rate overgrowth ciystals are formed in both cases. In order to deter- 
mine whether mixed crystals (solid solutions) of limited composition only 
or double salts are formed, a phase-rule study of the above-mentioned 
systems has been made. 

224. The Ternary System K 2 SO 4 — CdS 04 — HjO at 26®C. 

K. L. Malhotra, H. D. Suri and A. R. Sharma. 

(1) The usual Schreinemakers diagram (at 25°C) shows an increase in 
the solubility of K2SO4 on the addition of CdS04 up to the triple point. 

This indicates the formation of the double salt in solution over a 
considerable range. 

(2) The solubility curve at 25‘’C indicates a small increase in the 
solubility of CdS04 on the addition of increasing amounts of K2SO4. 
This is not traceable in the triangular diagram. 

(3) The addition of K2SO4 to a saturated solution of 3CdS04 8H2O 
causes the separation of an anhydrous double salt, CdS04, K2SO4. 

226. The System (NH 4 ) 2 S 04 — CdSO*— HjO at 25°C. 

K. L. MaIiHOTra and H. D. Suri. 

(1) The solubility of (NH4)2S04 is decreased by the addition of 
CdS04, while the solubility of CdS04 is increased by the addition of 
the other component. 

(2) The conjugation lines intersect within the triangle representing 
the ternary system, confirming the separation of tho stable double 
salt (NH4)2S04, CdS04, 6H2O, c.f. MnS04, Na2S04, 2H2O reported by 
Caven and Johnston (J. Ch. Soc. 1028, 2506). 

(3) The solubility curve at 26‘'C shows the existence of this stable 
double salt when the solution contains from 0.13 to 3.63 molecules 
of CdS04 per molecule of (NH4)2$04. 

226. Further experiments with the calomel electrode. 

K. K. Kumar, Calcutta. 

Experiments with the calomel electrode and hydrochloric acid and 
potassium chloride at very low concentration have been continued. 

227. Reduction of aromatic nitro-compounds with sugar. 

Tarini Charan Chaudhuri, Pabna. 

Among other reduction products isomeric azo-benzenes have boon 
obtained. 
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Abstracts. 


SOIL SCIENCE. 

1. Soil conditions as affecting the growth and maturity of 
sugarcane in the district of Saran in North Bihar. 

M. N. Ghosh. Sabour. 

Saran is an important cane-j^rowinj' district and its situation between 
two big Himalayan rivers is described. When tbe rivers are in high 
d<x>d, the subsoil water-level in the tracts bordering on them, rises very 
high. In consequence with an early cessation of the rains in any year 
or even a long break in the rains conditions arise in the soil leading to 
a riae of salts. The cane C0213 is one of the first to succumb under 
these adverse conditions. The leaves turn yellow, the growth of the 
cane stops, and carbohydrate formation remains at a stand-still. If the 
cane revives, on the conditions becoming favourable again, it does not 
ripen properly, but yields a juice of very low richness at the time when 
It ought to be ripe. C0210 and C0205 are more tolerant of such sod 
conditions and are not as visibly affected as C0213, but even rhev do not 
show a sharp maturity and do not yield juice of high sugar content. 

The concentration of salts at various depths between the months 
February and August and the conditioD of the cane as aliected thereb\ 
are described. From the composition and the proportion of the water- 
soluble constituents of the soil, it appears that a decrease of lime and an 
increase of soda salts together with a comparatively dry condition of the 
SOI , occurs just when the canes begin to get ‘sick’. Treatment of the 
soil with calcium cyanamide in July is suggested. 


2. Relation between the fluctuations in the subsoil 

water-table and the nature of crops reared. 

N. K. Bose. 

A statistical examination of this problem has been made in an area 

^ ^ ^ this case the amount of water 

m TbA « 1 T 1 mu- correlated with the fluctuations 

r n K . ^his has been done in the case of 3 different 

wXtoble. ' ^ itnportance of these crops in affecting the 

3. Determination of the frequency curves of soil samples 

by measuring tbe variations of hydrostatic pressure. 

R. C. Hoon and N. K. Bose. 

.ir.. Odeen-Keeu balance frequency curves of soil samples 

are worked out from the accumulation curve. In this experiment the 
pressure curve is obtained photographically after dropping a small quan- 
tity of soil m a tall cylinder full of water. The waterlevel in a small 
pressure tube connected with the tall cylinder at a depth ‘h’ Llow the 

sample is poured in and remains at 
t^s highest point till the first soil particle passes the mouth of the 

pressure pipe; after this there is a continuous fail in the water meniscus 
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till a steady level is reached. The difference between this level and the 
initial level being the rise in the meniscus due to a displacement of water 
in the tube by the soil sample, affords a very accurate measure for the 
total volume of soil used. Prom this pressure curve the frequency curve 
is derived from the following relation : — 


where F{y) is 



+ 2 dip 
y 'di» 


the distribution curve 


and p^ Pio)-V{^) 

P(0)^p{8) 

in which p(o), pit) and p(s) correspond to the ordinate of the pressure 
curve at time o, t and s. 

A number of soil samples has been treated by this method and gives 
very good results. 


4. Nitrogen fixation in the ‘kalar’ or salt lands of Sind. 

V. A. Tamhane and P. G. Krishna, Sakrand (Sind). 

The alluvial soils of Sind abound in 'Kalar' or soluble iniurious salts. 
They generally contain only a small quantity of organic matter and their 
nitrogen contents are low. Yet, it was found that the nitrogen 
contents were not materially reduced although crops were being taken 
from the land year after year. It was therefore thought necessary to^ 
study the nitrogen hxation in tlie kalar or salt lands as compared to 
good land ui Sind. As the soils also contain a large quantity of lime it 
was tl)Ought desirable to see the effect of different calcium salts anu 
of calcium oxide on the nitrogen fixing organisms. 

It was found that even a small quantity of sodium carbonate (0 02%' 
considerably inactivated the nitrogen-fixing organisms, while ap- 
preciably large quantities of the total soluble salts (1'6%) 
consisting mostly of sodium chloride and sodium sulphate only rendered 
these organisms slightly inactive. Of the calcium salts used calcium 
chloride and calcium sulphate were found to stimulate nitrogen fixation. 
The oxide of calcium, however, was found to depress the process cf 
nitrogen fixation. 

5. The intensive use of fertilisers and its effect on the com- 

position of the soil clay. 

B. ViswA Nath, S. Kasinathan, and G. K. Chidambaram, 

Coimbatore. 

The inBuence of intensive manuring with artificials on the exchange- 
able bases of soils are studied. 

These inBuences are confined only to the surface layer of the soil. 

Agreement with Page and Williams is obtained when these manures 
are arranged in the order of their lime-replacing powers except in the 
case of ammonium sulphate. 

An alternative theory of the action of ammonium sulphate is put 
forward and evidence in support of the same is 'advanced. 

6. On the origin and nature of tropical peat. 

T. H. N. PibbAY and V. Subrahmanyan, Bangalore. 

A systciaatic study of the chemical nature and the mode of distribu- 
tion of organic matter in the Kari soils of Travancore as related to the 
past and the present vegetation has been made. The chemioal changes 
and tiie biological tranBiorinations rosnlting in the accumulation of (a> 
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wood resius and tar, l6) soluble iron and aluniiniuin salts, and o ) certain 
labile sulphur compounds have been studied. 

7. On clav as an acid. 

JxANENDUAXATii MuKiiER.iEE, Calcutta. 

The paper cxuitains a review of the theories put forth to account for 
the acid properties of clay, specially in relation to soil acidity and base 
exchange. The experiments of H. K. Sen in the writer’s laboratory 
are discussed in the light of these theories. Further experiments are in 
progress. 

ELECTRICITY IN AGRICULTURE. 

8. The application of elcctro-cultural methods to tlie treat- 

ment of certain jdant pests and diseases. 

S. S. Xehhu, Naini Tal. 

riants aiTeited with rusts and smuts and aphis and Icafcurl have 
been subjected to electro-cultural treatment and varying measure of 
success in eliminating the pest or disease concerned, registered. The 
plants treated were wlieats, barleys, mustard, and chillies. 

9. The application of electro-culturo to the cultivation of the 

cotton plant. 

S. S. Nehru. Naini Tal. 

The result.s of cotton cultivation in the plains as well as in the hills 
■with the application of different comparative methods of electrocultiiral 
treatment are described. 

10. The application of electro-culture to the cultivation of 

the sugarcane plant. 

S. S. Nehru, Naini Tal. 

The results of the cultivation of sugarcane cuttings as well as rat<xms 
in poor and bad soils and the application of electro-cultural treatment 
with a view to hardening the plant against the white ant pest in the 
former and saline efforescence in the latter are described. 

11. The application of electro-culture to the cultivation of 

the potato plant. 

S. S. Nehru. Naini Tal. 

The results of the comparative tests of efficacy of different modes of 
electro-cultural treatment of the potato plant in the plains as also the 
results of electro-cultural experiments with different varieties of potatoes 
with varying resting periods during potato cultivation in the hills are 
described. 

12. The application of electro-culture to the germination of 

the teak seed. 

S. S. Nehru, Naini Tal. 

The results of applying electro-cultural methods to the germination of 
the teak seed in the plains as well as the hills are described. 
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13. The application of electroculture to the germination of 

the Cinchona seed. 

S. S. Nehiu-. Naini Tal. 

The results of apfjlying electro-cultural methods to the germiDati6D 
of the cinchona seed are described. 

14. The application of X-rays to the germination of certain 

seed varieties. 

S. S. Nehru. Naini Tal. 

The results of applying different do.sages of X-rays to germination 
of teak, cotton, and cauliffower seed are described. 

15. Electricity and farming. 

C. May.\ D.\s. Cuwnpore. 

The attention of many countries including some Provincial Govern- 
ments in India is engaged on the subject of rural electrification. The 
main reasons for this are (1) cheapness of power, (2) ease of operation. 
Experiments at the Agricultural College, Cownpore, have shown that for 
thrashing of wheat and chopping of fodder electric power is considerably 
cheaper than that supplied by a petrol paraffin engine. For the thrashing 
of wheat this is so even when electric current sells at 2 annas 6 pies per 
unit. The U. P. Government have a Hydro-Electric Scheme by which 
electrical power will be available at 1 anna per unit. At this rate, 
certain farm operations can be performed very economically. Incidental 
references are made to the cost of such operations by the older country 
methods which work out at a considerable disadvantage with reference to 
cost. 

16. Studies on quality in crops. I. Electrical treatment 

as a means of improving the quality of malt. 

K. Venkatagiri, V. Subrahmanyan, and T. J. Mirchandani, 

Bangalore. 

High prices are being paid by brewers for malts which contain low 
percentages of nitrogen and give extracts of high gravity. 

It has been found that by passing an alternating current (25 cycles. 
210 V., 0*1 — 0*15 amp.) for about 1 hour through a weak salt solution 
(sodium nitrate, 1%) in which barley (Plumage Archer) is packed between 
carbon electrodes, a malt possessing the desired qualities can be obtained. 
Thus, the nitrogen content decreases from 0-22% in the malt prepared 
from untreated barley to 014% in that from the same barley after elec- 
trical treatment. The gravity of the wort rises from about 1040 as 
obtained from the former to about 1605 as obtained from the latter. 

The industrial possibilities of the foregoing and the related observa- 
tions are discussed. 

FERTILISERS. 

17. A now syutbefcic manure from sewage, town refuse, and 

waste vegetation. 

J. Jagannatha Rao and V. Subraeimanvan, Bangalore 

By spraying sewage on refuse and waste vegetation previously treated 
with minute quantities of insecticides and fungicides like cupric hydroxide, 
or bleaching powder under fully aerobic conditions, it has been possib. e 
to obtain in under two months a compost suitable for immediate appli^- 
tion to land. The decomposition is hastened and the manurial value m- 
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creased by previous addition of lime, nitrogen, and phosplmie to the 
refuse. Previous treatment of the sewage is unnecessary’ as the same typo 
of results have been obtained by treating with activated sludge and raw 
sewage in equivalent proportions. The decomposition is however slow 
and offensive odours develop only when previous spraying with the insec- 
ticides and fungicides is omitted. Copper has been found to be the cheapest 
and most effective of the elements so far tried, no more than ‘20 gtns. 
as commercial copper sulpliate being required to treat 1 ton of refuse or 
waste. The synthetic manure, which can be made without addition of any 
nitrogen as starter, is very much richer than farm-yard manure and can 
be marketed profitably at less than one rupee a ton. Trials have also 
shown that (a) the copper w'hich passes into the soil as the carbonate has 
no deleterious action on crops, and (b) the process can be extended to 
develop a new, economic, and hygienic system of sewage disposal. 


18. The prepuration of manure from plantain stems. 

V. N. Gokuale, Poona. 

Among the fruit trees, plantains occupy a high position as regards 
cultivation in the Bombay Presidency. Plantain stems do not decompose 
either easily or within a short time and this constitutes a difficulty in 

their use for industrial purposes, such as fibre-making or paper-making; 

it is also difficult to turn them to manure. Experiments to transform them 
into a suitable manure in a short time were tried. The stems were chop- 
ped into small pieces and treated under different conditions such as 
putting them in pits, in heaps, and in trenches with either lime or calcium 
cyauamide or with both. The best re.suUs were obtained when the stems 
were treated with both lime and calcium cyanamide. The manure was 

ready within six months time, with a gain of nitrogen from O- l per cent to 

118 per cent. 


19. Manurial value of sewage sludges. 

S. A. R.afay, Bangalore. 

Pot experiments were carried out using activated and ch^'inically 
precipitated sewage sludges os manures for the growth of ragi, potatoes, 
and lucern. The conditions of the crops and the yields were compared 
with those which had received (o) no manure, (b) farm-yard manure, and 
(o) nitrate of soda. Interesting results were obtained iii which activated 
sludge and farm-yard manure compare well with each other and have 
proved to he superior to both precipitated sludge and sodium nitrate. 



Studies on sewage irngation. I. Land treatment of 
sewage effluent and its relation to soil conditions and 
crop production. 


S. Maiidi Hasan, S. A.Rafay, and Subrahmanvan, 

Bangalore. 

On persistent application of sewage effluent, whether previously treated 
or not, the soil gets sticky and nonporous. Oxidation of organic matter 
is retarded. There are indications to show that the composition of the 
microOora undergoes steady change. The crops raised on such soils receive 
excessive supply of nitrogen almost to the stage of ripening and owing 
to that and, perhaps, other reasons as well, many of them either do not 
yield the desired products or become subject to a variety of diseases. 

Vegetation trials with cereals, legumes, different grasses and a variety 
of market-garden crops have shown that high yields of crops of desired 
quality can he obtained by (a) thorough opening up of the land and 
application of heavy dressings of lime, followed bv treatment with super- 
phosphate, prior to sowing, (b) dilution of the effluent with 3 — 5 times 
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its volume of water prior to application, (c) use of seeds raised in distant 
localities and under different soil conditions, (d) rotation of crops, and (c) 
stopping the application of sew'age and, if necessarj, fallowing for a month 
•or tw'o whenever the soil shows signs of sickness or the vield is abnormally 
low. 

*21. The liberal use of fertilisers in the seed bed as a possible 
means of reducing manure bills. 

B. Vis\v.\ Nath and M. Suryanarayana, Coimbatore. 

Experiments showing the effect of different methods of manuring 
the seed bed on the subsequent growth of seedlings when transplanted 
into an unmanured soil of moderate fertility are described. The possibi- 
lities of cutting down manure bills by growing seedlings in a well pre- 
pared and manured seed bed and then transplanting the seedlings on to 
fields which are manured less liberally than usual, are discussed. 

PLANT BREEDING, GENETICS AND CYTOLOGY. 

2*2. A note on the occurrence of sterility iu rice (O. aativa). 

K. Ramiafi, Coimbatore. 

Sterility or failure to produce grain is one of the common causes of 
low returns from a crop. This is brought abont by influences both en- 
vironmental and hereditary. Among the environmental influences the 
season at which the crop is grown plays an important part. 

Examination of the large number of pure line collections at Coim- 
batore points out that sterility is present to a very appreciable degree 
in a few varieties every year. Even where it is entirely absent in the 
parents it makes its appearance to a varying extent in the Fj, Fj* snd 
later generations; the more unlike the parents are with regard to their 
characters the greater is the sterility in the progeny. Sadies on the 
progenies of crosses made on the Paddy Breeding Station, Coimbatore, 
liave revealed a partial association of sterility with such characters as the 
presence of anthocyan pigment in particular parts of the plant, the emer- 
gence of the panicle, the duration of the plant, and the size and arrange- 
ment of the grain. 

Examination of the floral parts would seem to show that sterDity is 
mostly due to either undeveloped pollen or to its non-functioning even 
when well-formed. There are also a few instances where sterility might 
he put down as due to defective stigma. 

23. Inheritance of plant height and flowering duration in 
rice (O. sativa). 

K. Bamiah, Coimbatore. 

The paper deals with the inheritance studies of two important quan- 
titative characters in rice, viz. : — the height of the plant, and the flower- 
ing duration, and the interrelationship between them and other charac- 
ters, both quantitative and qualitative. 

There appear to be several Mendelian factors responsible for e^h 
of these characters, and rice varieties vary considerably with 
regard to the factors contained in them. The contrasted pair of characters 
— Short and Tall, Early and Late, may form a simple pair of allelomorphs 
or their inheritance may be very complicated according to the factorial 
composition of the parents involved. The progenies of several crosses made 
at the Paddy Breeding Station, Coimbatore, have been followed to the fourth 
and fifth generations, and all the results obtained are found to come with- 
in the scope of Mendelian hypothesis. 
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Tlie sKidies eslablisli a very definite association hetweeji tiiese two 
characters themselves. The highly significant correlation obtained is 
generally positive and in a few cases it is also negative. The correlation 
may be either physiological, or genetic, or both, but still does not 
go beyond the realm of Mendeliau phenomena. The studie.s also 
establish a strong association of these with other quantitative characters 
like the length of the panicle, and the degree of emergence of the panicle, 
and also with certain qualitative characters like the colour of husk, and 
the colour of rice. 

These two characters are also definitely associated with the final 
yield of the plant, the late and tall plants' giving a bigger yield than 
early and short plants, the increase being proportional to the amount of 
difference in the characters of the parents. 

24. Notes on the early stages in the development of the 
cotton-fibre and the structure of the boll and the seed. 

T. C. N. Singh. Benares. 

Cotton-fibre : It has conclusively been found from a microscopic 
study of the cotton-fibres in all the stages of development that their 
number does increase in the ontogeny of the fertilised ovule. This fact, 
however, is not in agreement with Balls' observations who main- 
tains that there is no growth of epidermal cells into lint hairs after the 
first day. 

Boll i Bolls of a large number of Indian and Indiau-ainerican cot- 
tons have been examined. It is interesting to note that in all of them thus 
far examined, there is one circular pit present at the very bottom of 
each chamber. Most of the fibres (usually of the basal region) remain 
firmly adhered even at maturity in these pits and also the sutures of 
the capsule. The attached ends of the fibres, are frequently branched 
like the baptera of benthos alga;. Perhaps this has something to do 
with the nutrition of the fibre in its development. 

Seed : Barritt has recently shown that in Gossypium the ‘palisade* 
colls are found in both the seed-coats. It is however, not the case in 
Indian cottons, where these ‘palisade’ cells occur in the outer coat only, 
while in G. hirsutum, the ‘palisade’ layer is much reduced even in the outer 
coat where it encloses the developing embryo incompletely half-way as if in 
a cup. 

The ‘palisade’ cells arc not bottle-shaped as reported by Barritt but 
instead are shaped in longitudinal sections like an hour-glass or a 
tumbler. 


25. New labour-saving coinpasses for measuring halo-length 
of cottons. 

T. C. N. Singh, Benares. 

Accurate measurements of halo-length in cotton-breeding is of the 
utmost importance. As far as known to me, Hilson's method is the 
one commonly followed in nearly all the cotton-breeding stations in 
India. This method mainly consists in measuring the halo-length by 
means of a divider and then actually finding nut its length in milli- 
meters on a steel ruler. Although accurate, the strain on a worker 
who has to deal with a large number of specimens, is really very great. 
In order to remedy this, a pair of compasses has been devised by the author 
which gives a direct reading without the hel|) of a ruler. 

Both the limbs of the pair of compasses are provided with hard fine- 
pointed steel needles. A calibrated metal index in the form of an arc is 
fixed on one limb just a little above the steel needle, while the other free 
moveable limb Ims a fine pointer screwed on it, moving directly on the 
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metal index. So, as soon as the iiieasuremcut is made, the i>oiiiter at 
once indicates the length in millimeters on the metal index. 

The great advantage of this method is that besides being very 
accurate, it saves a considerable amount of time and strain and nearly 
double the work is turned out as would be done by W’ilson’s method. 

I am very thankful to the late Mrs. G. L. C. Howard who very 
kindly took the trouble of getting the instrument devised by me made in 
England through Messrs. 1*. Orr and Co., Madras. 



Oil the variation of seeds in pea (Pisum sativum L.). 

T. C. N. Singh, Benares. 


The maximum number of ovules per ovary in Pisum sativum D., as 
far as I have been able to examine, is eight. But the maximum num- 
ber of seeds (in a pod) that actually come to maturity is never more than 
six and commonly it is three to four. The percentage of pods with one 
to two or five to six seeds in any sample of a particular pea crop is 
rather small as compared to those with three to four seeds. 

During these elaborate examinations of the variation of seeds, a 
very interesting point has come out, namely, in any one type of pod 
(one* or more-seeded) the position of the seed is not a constant character. 
In fact the change of position of the seed involves several permutations 
and combinations. The controlling factor certainly appears to be the 
length of the pollen-tubes which perhaps phylogenetically are of different 
lengths. 

A study in germination of the pollen-grains of P. sativum is in 
progress. 


27. How to incrense the yield of rice in the Bombay 
Konkan. 

V. V. Gadgil, Katnagiri. 

After describing the geographical position, rainfall, soils, and cli- 
matic conditions of the Konkan, the average outturn of rice is com- 
pared with that of other famous rice-growing tracts of India and 
western countries. The average of 1100 lbs. per acre is too low when 
compared with 5000 lbs. per acre in Spain and 3300 lbs. in Italy. How 
to increase the yield of rice is a great problem and it is partly solved 
for the trap soils of Tbana and Kolaba Districts by the selection of 
high yielding strains of kolamba rice and by the judicious manuring of 
the crop with sulphate of ammonia. The yield of rice gradually decreases 
as we go from north to south from 1800 to 1000 lbs. per acre. On the 
contrary the percentage of straw increases in the inverse ratio. How 
to check this unbalanced growth is a great problem which requires 
special research but the methods suggested are as follows : — 

(1) Crosses between rice varieties of north and south. 

(2) By radical changes in manuring. 

(3) By cultural methods such as wide spacing, double transplant- 

ing, etc. 

(4) By the .addition of green loaves instead of dry ones or farm 

yard manure. 

The percentage of kernel to husk and the quality of seed should 
he invariably considered in evolving, new varieties. 


28. A noto on tho oaRtor crop iti the Unitorl Province.^. 

ii. L. Sethi, Cawnpore. 

In view of the increasing importance of the castor-oil plant, on 
account of its oil for lubricating purposes, attempts were made to im- 
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prove tlie varieties from the point of view of their o)l-yie!ding properties. 
A few important types were isolated from a big collection made from 
within the province and abroad, and were sow’ii at the Botanical Farm. 
Cawupore, coutimioualy for three years under different <onditiou6 of 
growth. Samples of seeds from different inanvirial beds and from 
different spikelets — .smooth aiul spiny, dehiscent and non-deliisccnt, green 
and mature, central and side, etc., were taken, and the results of their 
analysis arc compared. A general «Iescription of the cultivation of the 
crop at present existing in the province, with re<‘omniendationK for im- 
provement bused on above results is also given. 

29. A iireliniiiiary note on the occurrence of sepnloidy and 

sterility in Til (Scsauiuni indicum). 

S. C. Rov. 

30. Inlieritance of grain color in rugi, hjleuaiue Coracanu 

Gaertn., and the relation of grain color factors to plant 

purple pigmentation. 

(1. N. Hangaswam[ Ayyaxgah and U. Acthyutha Wariyar, 

Coimbatore. 

Two factors and B 2 seem to be responsible eitlier alone or to- 
gether, in producing the brown pigment of the testa, characteristic of 
the Hagi grain. In the absence of the H factors, the grain is white. 
AH the white grained varieties consist of plants which are green through- 
out. Some of tlie white grained plants carry a factor B which in asso- 
ciation with either or both of the B factors in a green throughout, pro- 
duces a purple pigmented plant. This accounts for all purple pigmented 
plants bearing only brown grains. 

31. Agricultural characteristics of Indian and American 

cottons. 

G. L. Kottir, Dharwar. 

The characteristics of Indian and .American cottons were studied 
under the same field conditions. American cottons are on the wliole least 
vegetative, early, rapid growing, immune to fusariuin wilt but higlly 
suceptible to the attack of insects. The value of American staple and 
its ijossibilities arc discussed. In view of the many failures which 
American cottons have sustained in this country the bieediug of suitable 
Indian cottons is recommended to replace the present unpromising types. 

32. Rrobiciiis of I'icc-brecdiiig with special reference to 

Rihar and Orissa. 

M. Arj.AM, Sabour, 

In discussing (he problems of rice-breediiig, the general principles 
of plant-breeding that arc cnvolved in this are first i>ointed out and then 
some of the most iju})orlaiit problems of rice-breeding such as isolation 
of pure lines, non-adaptibilily of the crop to varying conditions of soil 
and moisture, physiological study of the rice plant and similar other 
problems are taken up and the lines of work to be adopted in future 
are pointed out. 

The question of the classification of cultivated rices has also been 
considered and the old controversy about basing our classification on 
grain characters alone or on both the agricultural and grain characters 
has been discussed in some detail on the basis of ob.servations made at 
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Saljoiir Ihost* by woj-kors in foreign eounfrieb, ebpucially in 

Japan. From lliis discussion it is cxiueluded that some of the agricul- 
tural characters, tliough less constant than the grain characters, are of 
special practical importance and they must always be included id any 
scheme of classification of the cultivated rices. In discussing thi.s questiou 
a number of rice-breeding problems have also been considered. 

The last portion of the paper deals with such questions as appropriate 
spacing of the transplanted paddies, its effect on the tUlering of the crop, 
and the difficulties that accompany breeding of a crop for quality. 

interesting discussion on the factors that determine yield iu 
paddy has been taken up and it is proposed to make a complete aualysis 
of what actually constitutes the yielding capacity of a crop. Closely 
related to yield is the problem of “sterility". Various forms of sterility 
that are reported Jp occur in this crop are also considered and measures 
to check them are suggested. 


•38. Notes on the classification of Surma valley rice, 
b. K. Mitra (Hid P. AI. Ganguli. Jorhat. Assam. 

The need a general classification of rice has long been felt from 
a quarters. The value of an agricultural classification which mainly 
aepends oil the water requirements and the time of flowering and ripen* 
iiig of grains can hardly be overestimated. But this does . not satisfy 
tlie requirements of a true classification. Both Kikkawa and Graham 
have advocated the grain characters as the only satisfactory basis for a 
classification. In their work on rice the writers have classified 
oUZ types of Surma Valley rices into 10-1 groups according to the grain 
character.s, such as the size of grain and the colour of inner glume and 


PLANT PHYSIOLOGY. 

84. On the effect of potassium i>ermuuganate on the 

growth, flowering, and fruiting of gram (Cicer aTteti- 
num L.). 

1\ S, X. Singh. Coimbatore 

llie author has performed series of experiments iu which gram seeds 
were germinated in cultures, irrigated with n solution of iiotassium 
permanganate (-5 gr. to every 2 oz. of water) ; and a close study has 
been made of the changes that took place in the ontogeny of the plant 
m r^ponse to the addition of potassium permanganate to the soil. 

Ihe following results have been obtained in the case of the experi- 
mental cultures as compared with the controls which were also irrigated 
siniultaucously with an equal measured volume of ordinary water : — 

(1) Quicker germination. 

(2) Much darker green leaves. 

(3) Longer root-system. 

(4) Karher bud formation. 

(6) Earlier flowering. 

(0) Earlier fruiting. 

T.here was, however, no din’eronco in length of Ihe aerial |>ortionB. 


35. On the absorption of water by the seed-coat of gram. 
B. N. SiNiiA and G. M. Sinita, Rhowali. 

Iwo typos of grams (a) ycliuw-browii type, and (h) deep-brown 
type oblanicd from Ccnti'ul fiidin wore exporimuiilud np«ui. It bos been 
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fouud tliat both iii soakiiijj aud germiuatiou-tests the JJeep-brown typi 
behaveK mucli better than tlie yellow-brown type. The germinat’on 
curves oC both the types are double-humped showing thereby two maxima 
during germiuation. Remarkable was the case of a yellow-brown type 
which took full 151*2 hours to be fully soaked, after which it germinated 
normally. Also cases were found not unusually in both the types but 
more so in the yellow-brown type which took ‘2-11 days to be fuhy 
soaked. Afterwards when .subjected to germination tests, they behaved 
quite normally. 

Conclusion lias been arrived at that apart from specific or varietal 
differences there does also exist difference in the seed-coats of even the 
same variety so far as the soaking tests arc concerned. 


36. Some preliminary studies on the eii'ect of various tem- 
peratures on the root absorption in American cottons. 

J. C. Lutiiua and Ghias-ud-din, Ly allpur. 

The partial failure of American cottons which has been oc- 
curring in the Punjab for several years presented a very intricate prob- 
lem for investigation. The various causes to which the ill-health of 
the plant could be attributed were insect pests, fungoid diseases, 
and pliysiological disturbances in its metabolic activities. 

White fly has been considered in some quarters to be mainly responsible 
for the trouble, but no definite conclusions have yet been arrived at 
with regard to the extent of damage caused liy ii, partial failures of the 
crop having been noticed even when while fly is practically absent. As 
regards fungoid diseases, no particular parasite has been found on affected 
plants. In the absence of any definite causal organism it was thought 
that some physiological deraugement in the plant might account for its un- 
healthy condition which generally arises towards the end of August. 
The high summer temperature of the Punjab plains is obviously one of the 
most striking environmental factors that govern the life processes of the 
cotton plant. Attention was, therefore, directed to the study of the 
effect of temperature on root absorption which is a vital physiological 
process. In this connection it was observed from the soil temperature 
records of Lyallpur that the muximuin temperature of the soil at a 
depth of do c.m. was about in August and that the general range 

of soil temperature between May and November was *20' C — Very 
few data are available on the subject. The only previous investigations 
on cottons are those of Balls in Egypt, but Eckerson, Delf, Stiles and 
.forgcnscu, have studied the influence of temperature on the permeabi- 
lity of protoplasm. The experiments reported in this paper relate to the 
determination of the rate of root absorption by 285F, and 4F, Punjab- 
Americai! cotton plants grown in water culture at different temperatures. 
The water culture jars were kept in water-baths in which the tempera- 
ture was maintained at 10, 15, *20, 25. 30, 35, and 40 degrees centigrade 
respectively. Each culture jar had a graduated tube in c.c.’s. The 
results obtained indicate that the rate of absorption increased steadily 
with the rise of temperature from lO'^C to 25''C with an average of 
increment of about 64%. Above 25* and up to 30* the increase amounted 
to about 10 jicr cent. only. From 30' to 35* the rate went up to over 
twice the initial amount recorded at 10*. The plants kept at 10* showed 
an increase of about 17 per cent, more than those at 35". Experiments 
conducted in 1929 showed that above 10*C root absorption began to 
slow down. Total root absorption for a period of 6 hours daily from 12 
noon to 6 p.ra., has been calculated on basis of 2,000 square centimeters 
of leaf surface and 1 gramme of dry matter of roots. 

Graphs illustrating the daily increase of root absorption in the 7 sets 
of experimental plots are given in the paper. 
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Si. J^et€‘riiiiiiation of teiiij^eraturo of plants. 

J. C’. Littmua. Lyallpiir. 

\arialious t>f air (emperaturo exercise a great iutlueuce on the 
growth of farm crops. If is important to uscertaiii the exact relatioD* 
ship l)etweeii the femperafnre <»f the uir and that of the plant both 
witliin the tissue and at tljc surface of the organs. The leaf of the 
cotton plant was <'onsidered to he the most suitable part for these studies 
^tid the temperature of its surface and of the internal tissue in the 
midrib and petiole were determined. The apparatus employed consists 
of a thcrnio-couple arrangement specially modified from that used by 
some American workers. 

Details r>f the methods of calculating temperature iu degree from 
galvanoinetcric readings are described in the paper. Headings of the 
air and the plant temperatures were taken thrice daily at 7 a.m., 1 p.m., 
an<l 7 P.M., respectively. On account of rapid fluctuation of the air 
temperature at least six observations are taken at a time and the average 
was recorded. The temperature of the leaf was found to he influenced 
hy (1) temperature of the air, (2) moisture in the soil, and (3) age of 
the leaves. 

A close correspondence in the temperature of the plant as shown 
hy that of the leaf, and the surrounding air has been revealed by the 
results. Plants do not seem to have any normal sap temperature cor- 
responding to the normal temperature of animals, but their temperatures 
rise or fall with that of the air. Generally, however, in the afternoon 
the plant is cooler than the air by about 2-4*C: in the morning and 
evening the difference is very slight. 


38. Studies on the metabolic activities in grape berries 
from the time of bearing to maturity. 

J. O. Lutiika and I. S. Cheema, Lyallpur. 

Investigations on the subject comprised chiefly the quantitative esti- 
mation of the rate of respiration of the berries of two known Peshawar 
varieties of grapes Jaisbi and Tur grown in the Lyallpur botanical area 
for a number of years. Respiratory activity was determined on grape 
bunches removed from the plants us well as on those in situ attached to 
the plants. Besides this, total amount of reducing sugar, titrable acids 
and nitrogen contents were determined. 

Results : — 

а. Experimental data show that berries respired very actively during 
the early stages of their growth, but the intensity of respiration slowed 
down as the berries advanced in age. 

б. There is a doliiiito correlation between sugars and respiratory 
activity. The co-eflicieiit came to —•62 —*14 and was significant. 

c. Reducing sugars show a steady increase with the ripening pro- 
cess. The maxima in the curve for sugars corresponds with the com- 
plete maturation of the grajic berries. 

d. Total titrable acids go on inci-eosing for about four or five weeks 
and afterwards they begin to fall. The maxima in the acid curve 
coincide with, the accumulation of sugars in much greater amounts than 
before. 

e. Nitrogenous contents show a straight decline till berries were 
47 days old. Afterwards there was a slight increase. 

y. Bpecific gi'avity of the grape juieo follows closely with the in- 
crease of sugars. 

ff, Btarch was not found at any stage of the growth of the grape 
berries. It appears that sugars are directly formed probably from acids. 
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39. Notes on a few cultural expuriinents on rice. 

S. K. Mitua au<} P. yi. Gaxoujj, Jorhat. Assam. 

The results of experiments coverinjj a period of ten years are suin- 
iiiarised as follows : — 

(«) Deep plou^'luii'' j'lves a better outturn than sliallow plouf'hinj' 
especially in broadcast aus (aulunin paddy). 

(b) Heavj' seeds, selected by the specific gravity method do not 

give any appreciable increased outturn. 

(c) .!«*• paddy thrives well at Karimganj when sf>wn from April 

to June, while the best time for transplanting Sail (winter 
paddy) is from the latter part of July to the end of August. 

<<l) Seedlings of Sail left over iti the seed hed f<n- more than five 
weeks show a decided decrease in yi^‘id. 

(c) Two seedlings per hole transplanted 6 indies apart for Aiis, 
h iudies apart for Sail, and 1*2 inches apart for .l.sru (shallow 
water Aman) paddies have been found to give the best 
result. 

(/) Stronger seedlings do not show a material advantage in yield 
over weaker ones, but they have physical and mechanical 
strength enabling them to withstand the attack of insects or 
the rush of flood water in the eaily stage of growth. 

(ff) Weeding in proper time give.s a greatly increased outturn es- 
pecially in broadcast A us paddy. 

(/() Other conditions being equal aU' Sail varieties of paddy yield 
most when they have about a foot of water at the base 
during the growing period. 


40. The chemical study of the effect of frost on tlie enne 
crop. 


V. G. Patwaudhan and N. G. Apte, Poona. 

In the Ahamadnagar district along the Godavary and Pravara 
canals, a cold wave passed over the cane-crop in 192!) causing great 
damage. " 

A chemical study was imdertaken to investigate the clmuges in the 
constituents of the cane juice as an after-effect of frost in tlie case of 
affected and unaffected plants and first ratoon canes, and affected Adsoli 
(July planting) cane. Six trials were taken with an interval of three 
days for the first three trials and an interval of seven days for the 
last three trials. The Gul was prepared nndcr different conditions 
Thirty.three expernnental tests were taken under <ontrolled condi- 
tions and many other affected areas. 

The result showed that there was : — 


a. 



e. 




Increase in glucose (reducing sugars) ... 1 to 1-5^ 

Decrease in sucrose (non-reducing ... 18 

sugars). 

Decrease in Brix reading (total ... 18 to 20 
solids). 

Decrease in purity-trntio of sucrose 86 to 92 
to total solids). 

Not much variation in acidity from the normal. 


To. 

1-2 to 2-6% 
8 to 15% 


18 to 20 
45 to 90 


Experiments were conducted to find out a method of preparing solid 
Gtd from frost-affected canes by judicious application of clarifying agents 
hke lime-water, soda. Saj/i, and BJiendi (Hibiscus esculenlus) extract 
thus separating the scum completely. It was found possible to prepare 
niarketabic Gul from frost damaged canes. ^ 
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AGRICULTURAL ECONOMICS AND STATISTICS. 


41. Studies in the cost of production of fniiTi produce. 

P. C. Patitj, Poona. 


Importance and objects : — Cost studies are important to the producer, 
consumer, and government Farmer likes to spend less and get more; 
consumer likes to get the full value of his money; government wants 
cost-data for tariff, international trade and, agricultural finance considera- 
tions. Cost studies are essential for improving farm organization. 

Kinds of enquiries : — Survey method and route method of study. In 
the survey method estimates of costs and receipts are collected by sending 
questionnaire forms. Survey method is not suited for Bombay conditions, 
except for sugarcane on canals and cotton in Khandesh. In route 
method investigators record information every week or so. Route 
method is useful both for studying crops and farms. 

Measure of income : — In U.S.A. investigators aim at “Labour in- 
come” i.e., annual wage earned by the farmer for his labour after allow- 
ing all possible expenses including rent, depreciation, interest and even 
wages for the labour of the family members. In England, investigators 
try to find what “profit” the farmer make.s on his outlay, allowing for 
every cost including wages even of the members of the family. These 
income measures are not suited to Indian conditions. I have adopted 
two different income measures (a) ‘Family labour income’ i.e., the annual 
wages, the whole familj' makes. This means total receipts minus all 
operating expenses, except wages of home labour; and (b) ‘Farm business 
income which means the difference between the value of the gross pro- 
duce and only the out-of-pocket expenses. I learn that the measures pro- 
posed by me are practically similar to those proposed by Dr. Laur of 
Switzerland in the International Congress of Agriculture at Bukharest. 
What call 'Family labour income’ and ‘Farm business income’ are 
called ‘Family labour earnings' and ‘Family farm earnings’ by Dr. Laur. 

Crop Study : — In crop study we should try to find costs, receipts, and 
net profit. 


Farm studies : — In the farm study we should find family labour earn- 
ings and family farm earnings. 

The details of costs by operations and yields together with receipts 
s^ply, in both kinds of studies, sufficient material for improving farm 
efficiency. 


42. Statistical uniformity in the presentation of experimen- 

tal results in agriculture. 

Vaidyanathan, Delhi. 

Introduction — The different kinds of the agricultural experimentation 
— the modern field technique and its requirements based upon the system 
of replication — the need for indicating the accuracy of the field experi- 
ments — an examination of the details of the meteorological records and 
the method of recording them — an examination of the method of record- 
ing rotation and replication experiments, involving the details of the sys- 
tem of replication, the nature of the trial and the summary of the 
results — illustration from the Bothamsted experimental station. 

43. Agricultural Insurance. 

J. C. Guleri, Lyallpur. 

No serious attention has so far been devoted in this country to the 
subject of agricultural iusurance. Cattle insurance has been tried and 
with a few exce|)tions pronounced to be a failure. Only apasmodio, and 
consequently, uninspiring efforts have been maffo here and there to 
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try otber forms. The idea is, however, full of iininense [K>teiitialities in 
the peculiar circumstances of this country. 

Considerable progress has been made in this direction in otber coun- 
tries and if the movement is closely followed, agricultural insurance would 
become a necessary adjunct of the co-operative movement and agricul- 
tural development, both of which would receive a much-needed stimulii.s 
thereby. Spasmodic and half-hearted attempts are bound to fail but it 
should he possible to try, in carefully selected localities with necessarv 
propaganda and organisation, insurance of the various risks to which 
the fanner is exposed, viz., crop failures, loss of cattle and buildings and 
even low prices, and if this is suc<-essful, the psychological effect on the 
farmer tvould be tre?iiendous. 

Insurance schejnes should con.sequently be worked out to suit parti- 
cular loc-alities and should he definitely assoc-iated with the administra- 
tion of Tjand Revenue, Famine Relief and Taccavi loams and worked by 
special organisations (Insurance Boards or Commissions) with the fullest 
collaboration of the Co-operative, Agriculture, Veterinary, and other 
beneficent departments concerned. 

The movement would go a long way to allay rural discontent and 
would specially appeal in times of depression such as the present and as 
it spreads, a strong impetus will be given to the development of rural 
credit, agricultural improvement and village uplift. 


44. The methods of the grain markets in Northern Central 
Provinces. 

P. D. Nair, Nagpur. 

riie n<>rtl)ei'n districts of the Central Provinces, comprising the 
plateau and the intervening valley of the Nerbudda, constitute the most 
important grain-producing tract of this province. Nearly two-thirds of 
the grain exported from this province comes from this tract alone. The 
famous markets of Kareli, (Jadarwara, Itarsi, Harda, Banapura, Jubbnl- 
pore, and Sihora situated on the main railway lines attract the surplus 
produce of the outlying areas. The large volume of produce that comes 
into these markets is first sold there to local merchants and commis- 
sion agents who subsequently export it to places outside the tract. The 
total quantity of business done in the.se wholesale markets during the 
busy months of April, May, and June, will amount to several lakhs of 
rupees. Some important questions connected with this marketing of 
grain, such as, who brings the grain to the market, how the grain arrives, 
the methods of sale, the part played by the middle men and commission 
agents, the expenses of marketing and the weights and measures used 
in these markets ore discussed in this paper. 


45. The marketing of oranges in Nagpur. 

P. D. Nair, Nagpur. 

The ‘ Santhras ’ or oranges of Nagpur have an all-India reputation. 
During the season these delicious fruits can be seen in the bazars of 
moat Indian cities. The production of and trade in oranges appears to 
be a growing business in the Nagpur district and the opening of the 
f **''^*u^* Imes to Itarsi and Kazipet has further extended the market 
for this commodity. It is possible to form an idea of the importance and 

oranges from the fact that during the season 
of 1927-2t<. no less than 41.450 carts or roughly 103.6*26,000 oranges ai- 
rivcd in the Nagpur market and the Nagpur' Municipality derived an 
income of Rs. 35,269 from this trade. There is another market for 
oranges at Katol— a place about 30 miles from Nagpur on the Itarsi line, 
and oranges are also expfirted directly from several places situated along 
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the Nagpur-Ttarsi line. The total value of the orauges exported aimually 
from the Nagpur District will amount to several lakhs of rupees. A de- 
tailed investigation into the marketing conditions of this fruit was un- 
dertaken by the writer during the last season. Several interesting points 
like the method of sale in the market, the financing of the trade, the 
packing of fruits, the method of transporting fruits, etc., etc., are dis- 
cussed in the paper. 

ANIMAL HUSBANDRY (INCLUDING PASTURES). 

4G. A preliminary note on the effect of manures on the 
yield and composition of grass lands at the Dacca 
farm. 

F. J. Gossip and D. Dutta, Dacca. 

This is just a note on the work undertaken by the writers to see 
whether pasture lands can be improved by the application of different 
manures either as regards yield or the composition of the flora of the 
same. The results of the first year’s work show that artificial farm-yard 
manure increases the green matter and the floristic composition is also 
changed. As the Dacca farm soils are more or less acid, liming has a 
beneficial effect on the iucrease of the herbage. 

47, Rock salt and its use to grazing animals. 

L. B. Kulkarni and L. G. Annigeri, Poona. 

1. The provision of salts to animals on the grazing area is a novelty 
in Western India. Grazing animals, however, get it in slight quantity by 
licking rocky soil, ashes and the bodies of other animals. 

2. Rock salt has been found more convenient for supply to grazing 
animals since it is in compact crystalline mass and is less hygroscopic than 
other forms of salt. 

3. Animals consume more salt during stall feeding than in open 
grazing. They consume more when feeding on poor stuff than with green 
succulent growth. 

4. Salt is greatly relished by all bovines who forget the habit of lick- 
ing rocks, soil, ashes and the bodies of other animals when salt licks are 
provided . 

5. Salt facilitates easy control of animals. 

% 

48. A note on the introduced fodder crops at the Dacca 

farm. 

D. Datta, Dacca. 

For the last few years the department of agriculture, Bengal, has been 
paying some attention to the introduction of suitable fodder crops for 
Bengal. , 

Juar and maize are the two main fodder crops in Bengal already 
under cultivation; as the Juars take a very long time for maturity, the 
department has been trying to introduce early types and we have been 
successful in accliminating two of the American Sorghums. These are- 
alrcady in demand. 

Maize which is also a heavy yielder is grown largely in Nortliern 
Bengal. Experiments for the last two years show that the heavy yielding 
Ealimpong Maize can be replaced by some of the heavy yieldors ensilage 
corn of the States of America. 

As regards permanent fodder crops, the field has so long been held 
imdisputodly by the Guinea grass, but under Dacca farm conditions we 
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liiid it displaced by Napier grass Pennisetum puppiireum . We may men- 
tion that another grass viz., Natal grass Trichofoena roseo is a good 
second to Guinea grass. 

We find difficulty in growing a Rabi fodder grass and wo find Sudan 
grass Holcw! sudanesi.<( serves our purpose. 

There are various other grasses under observation and one of them 
hag been found to remain ever-green throughout the hottest months at 
Dacca. This is being worked out in detail. 

49. Prelimintiry note on the comi^osition of the pasture 

lands of Bengal. 

K. Biswas and D. Datta, Calcutta. 

The composition of grass lands of the different parts of Bengal, the 
Calcutta maidans, the lawns of the Royal Botanic Gardens. Calcutta, and 
the fields of Dacca farm attracts our attention for some tmie. 01)servations 
on the growth of individuals of different species as also the species as 
members of a community, have been made and data are still being 
collected for the investigation of the periodicity and rotation of the variou'; 
species forming a meadow or a grass laud. As a rule, Imperata arudiua- 
cea, Cynodon dactylon associated with a few species of Panicurn and several 
species of Cyperaceae such as Cyperiif! rotundux, Killinffia monocephala 
and a^ few Fimbristylis species are the predominant species of a grass 
land in Bengal. These grasses and sedges are in almost all pasture 
lands intermixed with a carpet formation closely adhering to the soil 
of a few species of Dicotyledons such as Evolvulus numtnularix , Dcxnio- 
djum trifioTum, Bonnaya brachiata, Alysirarpux vaginalis and Indigofera 
linifolia and a few others. The study of the life history of these weeds 
and other taller w'eeds in rotation to the grasses at different seasons of 
the year forms also a part of the present paper. Experiments have been 
undertaken by one of us to investigate the comparative merits of these 
grasses and weeds as fodder crops. It may he noted that some of 
the American grasses introduced in this country replace the indigenous 
grasses and are also suitable as fodder grasses. The question will be 
discussed from an agricultural standpoint in a subsequent paper. 

FRUIT GROWING. 

50. The bearing of the “Alphonso” mango in the Konkau 

and some methods of regulating the same. 

P- V. W'agle, Ratnagiri 

The Alphonso is a shy bearing variety of mango but still it is getting 
very popular on account of its other desirable qualities. Of the several 
fetors which affect the bearing, spacing seems to be an important one. 
Closely planted trees produce a smaller number of fruits and bear less 
frequently and thus the outturn is considerably reduced. The quantity 
and distribution of rainfall and the temperature have much to do with 
the bearing but these are factors beyond control. The bearing, how- 
ever, depends much ui>on the production or otherwise of fresh vegetative 
shoots in October. Trees producing October shoots generally do not 
bear during the following season as the shoots do not get sufficient time 
to be mature enough. The pruning of the fresh vegetative shoots some 
time from the middle of Noveniber to the end of February leads to the 
development of^ the dormant buds on the lower mature wood into flower- 
heads which yield an almost normal crop of mangoes. Manuring with 
sulphate of ammonia and farm yard manure in June helps the maturity 
of the October shoots and thus induces the trees to bear in successive- 
years instead of in alternate years. 
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51. Cold storage of fruits. Part I. Mangoes. 

D. V. K.\um.\rk.\r and B. N. Banerjee, Bangalore. 

It l^as been found tliat “Badaini” and *'Pyri” (best table variety) 
mangoes obtained locally, could be preserved in a cold room at 0‘’C. for 
about 40 days in good condition. Firm and mature mangoes in cold 
storage become soft in about a week's time, but do not ripen afterwards. 
Micro-organisms res|>onsib)e for the decay have been isolated, and their 
characteristics studied. They are found to be generally, (o) a fungus 
wbicli persists even under anaerobic conditions, and (b) a bacterium whic’n 
thrives under aerobic conditions only. Preliminary treatments like wash- 
ing with antiseptic solution or blanching do not show any special benefit. 

52. Notes on the periodic nature of the yield of the mango 

crop ill Bihar: with hints on the probable cause 
thereof and suggested remedies. 

M. N. Ghosh and B. G. Das, Sabour. 

Plotting of the crop records for ten years at Sabour indicates that 
the yield of mango gives rise to a periodic curve, having a period of 
six years. The form of this curve and its connection with seasonal and 
•climatic conditions are discussed. The relation between the rainfall in 
the previous monsoon season and fruiting is discussed from the past teu 
years’ records. A connection between fruiting and the weather 
at the time is sought to be established. Hesults of manuring and water- 
ing, together with certain treatments with a view to the maintenance of 
•energy and of the carlxm-nitrogen balance, are mentioned. Finally, the 
heredity of the tree for successful fruiting is described. 

PLANT DISEASES AND PESTS. 

53. The coccidae of the prickly penr in South Indin nnd 

tlieir economic importance. 

T. V. Hamakrishxa Ayyar, Coimbatore. 

It is common knowledge that in South India, except in a few tracts 
like the West Coast, the prickly pear (Opuntia) enjoys a very' wide distribu- 
tion all over the plains. In districts like Tinnevelly, Madura, Trichy, 
and Coimbatore it is found growing luxuriantly covering acres and acres 
of arable and pasture lands and levying a substantial toll on the farmer 
■ every year to keep it within certain bounds. The problem of the dis- 
posal of this plant either by utilisation or by destruction has been engag- 
ing the attention of the public and the authorities for the past many 
decades. One of the conttv)! measures tried in this connection has been 
the use of the natural enemies of tliis plant. Among these latter, 
the most important are insects belonging to the Family Coccido) which 
includes scale insects and mealy bugs. For over ten years in the past 
the writer has been paying some attention to the Hystematics and biono- 
mics of South Indian Coccidin and during the course of such investiga- 
tions he has had chances of observing and studying insects on the differ- 
■eiit species of Cacti found growing in the country. In view of the fact 
that a foreign prickly pear Coccid has gained entry into the country 
recently it is thought that a paper on the subject may not be inopportune. 
In this paper, an attempt is made to record the results of the writer’s 
studies of the Coccidoe of the prickly pear and their economic importance 
and at the same time to review briefly the previous attempts in the con- 
trol of prickly pear by insect agency. 

The paper begins with a few remarks on the pest condition of prickly 
ipoar in South India and th^ different kinds of the Cactus found growing 
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in the province. Then follow short descriptions and biononncal notes on 
the different species of prickly pear Coccids and then the economic ini- 
i>oitaQce of the latter is described. The importance of the paper mainly 
centres round the recently intr<xluced CWhineal insect Davt ylopin 
fotnenfostt*- L. which is found to do remarkable work in controlling the 
common prickly pear in some of the southern districts of Madras. The- 
paper concludes with some remarks on the possibilities of these intni- 
daced Cochineal insects as factors in the biological moth(Ki of pest control 
and with a few suggestions in that connection. 

54. Preliminary studies in the destruction of Potarnogetou 
(Sirwal) in canal beds. 

H. N. Batham, Cawnpoie. 

Potamogetona are submerged water-plants with creeping nKit-stocks 
and leaves submerged or floating alternate, mostly entire and iiitrafoliace- 
ously stipulate. There are several species, those found comiiKnily in the 
canals of United Provinces, are either P. Indicti-'i or P. iiectinatun. They 
are termed sirioal or sewar in vernaenlar. 

The growth of potamogeton (Sirwal) is common in nearly all the 
canals of the United Provinces, and is ignored so long as it does not 
give any trouble. In some of the canals of Rohilkhand, however, its 
growth has been known to become so profuse that the actual discharge 
of the water was reduced to one>third of the theoretical discharge. 

Mechanical means of eradication by excavating about six indies of 
earth from canal bed was first tried in the hope that the root-stocks of the 
weed would also be removed bnt this did not prove effective and the 
plants grew again as vigorously as before. 

Next it was decided to try chemical means for destroying the weed. 

Arsenite preparations have been used in Bengal for destroying water 
hyacinth, which is very different to Potamogeton. Moreover it would 
be dangerous to spray the canal with poisonous chemicals as the 
canal water is used for domestic purposes as well as for irrigation. It 
was therefore desireil to use such chemicals which will not be 
lioisonous to animals. Accordingly quick-lime was tried. The experi- 
ments with lime have shown that the application of unslaked lime at the 
rate of 2 maunds per 100 sq. ft. is quite effective in destroying the- 
potamogeton completely and that smaller (juantitics are only partially cfTcc'- 
ive. It has still to be seen how long the action of quick-lime rcmai is 
effective in checking the growth of Sirwal. The study of the use of 
other non-poisonous chemicals to destroy the weed and of mechanical' 
means of chocking its propagation is being continued. 

55. Mechanical versus biological control of the predators 
and parasites of lac insects. 

P. S. Nagi, S. N. Gupta, and M. P. Misra, Namkum. 

The paper discusses the inter-relationship of the lac insect and 
insects predatory and parasitic on it. This relationship is further 
complicated by the existence of alternative hosts of the insects predatory 
and parasitic on lac, and of the friends of the lac-insect including 
predatory, parasitic, and hyper-parasitic insects. 

A brief of the life histories of the more important insects 

disenssed in the paper is given. 

The use of predator, parasite, and hyper-parasite friends of lac in 
the biological control of lac enemies is discussed. 

An account of mechanical control methods of lac enemies is given. 

The conclusion is that, at the present time, mechanical methods of 
control are recommended as of primary importance and biological methods 
as of secondary importance in the lac industry. 
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56. The eelworm disease in garden plants. I. ^ihi»GUs 
esculentus Linn. . • 


A. B. Saran, Cuttack. 

The cause of chlorosis iti Hibixcus esiiiientufi growing 
laboratory garden has been studied. The chlorotic plant bad mimeronB 
tubercles on its roots, which when investigated, were found to ''COilteilCL 
eelworms at. various stages of development. ‘ 

These eelworins seem to— ' ' 

• 

(a) destroy the rootlets and thus decrease the absorbing i^steOlj 

(b) damage the conducting system of the plant, 

(c) disturb its metabolism, as indicated by excessive pro^d^tixon 

of calcium oxalate crystals in the tissues. 

All this must be leading to insufficient supply of the neceMary 
•elements to the plant which, as a result, becomes chlorotic and' the 
topmost portion crumples and dries up. ' 

Some remedial measures are being tried. . 
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1. Homology and isomorphism of monofluophosphates 

with sulfates. 

P. B. Sarkar and H. C. GoswAm, Calcutta. 

In continuation of our previous work on the isomorphism of fluo« 
beryllaies with sulfates we have found another anion, viz., monofluo- 
phosphanion analogous to sulfanion. 

Simple monofluophosphates double salts and alums have been prepared 
isomorphous with the corresponding sulfates. 

2. On the chemical and spectroscopical examination of 

some Indian rare earth minerals, e.g., samarskites 
V from Gaya and Nellore. 

P. B. Sarkar, Calcutta. 


3. Use of hexamethylene tetramine as an analytical 
reagent. 

P. Ray and A. Chattopadhya, Calcutta. 

In extension of our previous work on the estimation and quantitative 
separation of iron from zinc, manganese, nickel and cobalt by hexamethy. 
lene ietrairiine, it has been found that the latter can be used with advan- 
tage for the gravimetric estimation of aluminium, uranium, zirconium, 
titanium and thorium, as well as, for their quantitative separation from 
most of the bivalent metallic elements like zinc, manganese, nickel, 
cobalt and magnesium. Even in the case of individual determinations 
hexainine has got advantages over ammonia in the fact that no special 
precautions need be taken for having the reagent free from carbondioxide 
and silica as is necessary when ammonia is employed. 


4. Studies on arseno oxalic acid and its salts. 

T. P. Babat, Calcutta. 

It is known from a study of the various organic compounds of 
arsenic that it can function as a centre of dissymmetry in the pentavalent 
Btat«. It is interesting to find whether trivalent arsenic can also behave 
as the same. There are several contradictory statements as regards the 
existence of arseno oxalic acid and its salts: — c.f. Bergmann, Souchay 
and Lonseen (LUb. Ann., 203, 55) and Rosenheim (Z. Anorg. Chem., 1899, 
20. 306). The point of interest as regards these compounds lies in the fact 
that if the acid be of the hexa co-ordination type, it can be resolved into 
its optically active compon^ts. Several attempts were made to prepare 
the pure acid by crystallising As^Os from equurnoleoular and excess 
concentrations of hot solutions of oxalic acid, but without success. 
Accordingly, the equilibrium of the ternary system Ai^Os— H 2 C 2 O 4 and 
HgO has been studied at 30® C. The solid phases that are in equilibrium 
with various saturated solutions are AsaOs, HaCa 04 , 2 HaO and a mixture 
of the two. Studies on arseno oxalates will be shortly taken up, and 
interesting results are expected. 
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5. The decomposition of ammonium nitrate. 

M. S. Shah ayid T. M. Oza, Ahmedabad. 

The decomposition of ammonium nitrate has been studied quanti- 
tatively by heating the dry substance in vacuo and analysing the gas 
evolved and the mass left at the end of each experiment. 

Experiments were conducted to examine the effect of changes in 
(a) pressure, (6) temperature, (c) mass, and (d) time of heating. The 
influence of (i) thoria, (ii) anhyd. sodium sulphate, (iii) anhyd. copper- 
sulphate, and (iv) arsenic acid on the mode of its decomposition was 
also studied at various temperatures. 

The results show that 

1. anunonium nitrate first dissociates and ammonia is evolved acc. 

to NH 4 N 03 ?=*NH 3 -»-HN 03 A; 

2. the dissociation is followed by oxidation of ammonia with 

nitric acid in the gaseous state and some nitrogen is produced. 
As the increase in nitric acid concentration favours this 
change it appears that the following reactions occur 

NHa 3HN03^(N405 + 3H20)^4HN02 + HgO, 

4 NH 3 + 4HN02->'(4NH4N02)^4N2 + 4 H 2 O ; 
oNHs-t-SHNOa = 4 N 2 + 5 H 2 O B; | 

3. both A and B lead to an increase in the acidity of the residual. 

mass. When nitric acid is present in quantity nitric oxide 
and nitrogen peroxide are evolved along with nitrogen ; 

4. the main product of decomposition in all the experiments is 

nitrous oxide. It seems highly probable that this is produced 
by the decomposition of molten ammonium nitrate. 


0. Tlie determination of mechanical wood pulp in paper 
by Cross and Bevan’s volumetric method. 

I^SHEN Lad, Kishen Prasad, H. D. Suri, and H. B. 

Dunniclitf, Lahore. 

The effect of temperature on the absorption of phloroglucin and 
the effect of concentration of the phloroglucin and the total amount 
of the reagent required to obtain constant results, have been studied. 
The reaction probably consists of absorption superimposed on chemical 
action. Very precise and carefully controlled conditions specified in the 
report are necessary to obtain consistent results. 


7. The rapid determination of small quantities of silver 

in commercial products. 

H. B. Dunniclitf, Lahore. 

This volumetric method depends for its end point on the appearance 
of a cloudy layer of silver bromide as observed in a specially designed 
apparatus. 

8. The action of nitric oxide on hydrogen sulphide in the 

presence of excess of water. 

Sardar Mohammad, Jai Kishen, and H. B. Dunniclitf, 

Lahore. 

(1) The main products are ammonium thiosulphate, ammoniiun 
nitrite, sulphur, nitrous oxide and nitrogen. 

(2) Nitric oxide decomposes ammonium sulphide forming poly- 
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salphides of ammonium, small quantities of ammonium thiosulphate, 
nitrous oxide and nitrogen. Excess of nitric oxide increases the yield 
of nitrous oxide. Excess of ammonium sulphide gives pure nitrogen. 

(3) Saturated hydrogen sulphide solution reduces nitrous oxide 
quantitatively to nitrogen and ammonia. 

(4) Nitric oxide slowly oxidises dilute solutions of ammonium thio- 
sulphate to ammonium sulphate. 

(5) Explanation of these reactions are given in the paper. 

9. The detection and determination of impurities in 
commercial linseed oils. 

H. B. Dunnicliff, M.\han Singh, and Dara Singh, Lahore, 

The process suggested depends upon (1) the drying of the oil (oxygen 
absorption value), (2) the insoluble-oil-bromide value, and (3) the saponi- 
fication value. 

It has been shown that the insoluble bromiile number can be used for 
the determination of the percentage of adulterant in certain eases. 

A system for the examination of commercial linseed oils has been 
suggested. 

10. 1 A suggestion to reduce water softening expenses in dye- 
houses by tising effluent water to feed the boilers. 

8. V. Shah, Kolhapur. 

In certain cases boiler feed waters are very hard even, as much as, 
60 degrees. Certain operations during dyeing like boiling tlio yarn in 
water alone or with soda ash or with soap, incidentally soften the waters. 
It is suggested here that such waters instead of being run out, should 
be allowed to settle and after filtration sliould be used as boiler feed 
waters, thus rendering the expenses for softening unnecessary. 

11. Micro-analysis of hydrides and halides of .sulphur 

dissolved in benzene. 

B. Sanjiva Rao and M. R. Aswathnaray'ANA R.\o. 

Bangalore. 

During certain investigations on sulphur cljloride and bromide 
solutions in benzene a method of micro-analysis of a mixture of hyilrogon 
sulphide, persulphide, free sulphur, and sulphur halide in benzene solution 
was developed. I’uro dry hydrogen is passed through the mixture and 
the hydrogen sulphide liberated is absorbed by zinc hydroxide emulsion 
and estimated colorimotrically using p-amino dimethylaniline sulphate. 
On removal of the free H 2 S» the benzene is shaken with pure mercurj’ 
in an atmosphere of H 2 and the H 2 S liberated by the decomposition 
of the persulphide estimated, 'fhe HgS formed (which corresponds to 
I H 2 S 2 + sulphur halide 4- free sulphur) is decomposed by HI and the H 2 S 
evolved determined. The chloride or bromide in solution is separately 
estimated as silver salt l)y Progl’s method, after fusion with alkali carbo- 
nates to oxidise sulphur to sulphate. Data required for the estimation of 
each of the constituents of the mixture is thus obtained. 

12. Micro-analysis of mixtures of sulpliide and. sulphite 

of alkalis. 

B. Sanjiva Rao and M. R. Aswathnarayana Rao, 

Bangalore. 

Througli the mixture of alkali sulphide and sulphite contained in 
a flask H 2 is passed to expel air, phosphate buffer of pH 0 is added and 
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the HgS liberated is completely removed by a current of H 2 and estimated 
colorimetrically using the diamine reagent. The sulphite in the flask 
is then estimated iodometrically. 

A mixture of H 2 S and SO 2 solutions in dry benzene is analysed 
by shaking with an aqueous solution of baryta in an atmosphere of 
H 2 ; CO 2 is then passed till solution attains pH 6 and the H 2 S liberated is 
estimated as indicated above. The barium sulphite in the flask is 
oxidised with hydrogen peroxide and estimated as sulphate by Pregl’s 
method using a micro-Neubauer crucible. 


13. Reaction between iodine and hydrogen sulphide in dry 

benzene solution. 

B. Sanjiva Rao, Bangalore. 

In dry benzene, iodine reacts very slowly with hydrogen sulphide to 
form hydrogen persulphide and some sulphur iodide (cf. Parsons J.A.C.S. 
47, 1S20). The effect of water on the reaction is discussed. 

14. On a colloidal theory of matter. 

S. N. Roy, Lucknow. 

It is submitted that in (1) the process of titration, (2) Raoult’s Law 
(3) Suction through semi -permeable membranes, (4) Avogadro's law, (5) 
Dulong and Petit's law, (6) Wiedemann Franz law, (7) Faraday's laws 
of electrolysis, (8) Aston's isotopes, (9) the so-called ** electron" all the 
phenomena are capable of explanation without assuming that atoms have 
necessarily either the same mass or size and by assuming only that 
an element is settled by its value of the Faraday ratio e/m. 



15. Adsorption at liquid interfaces. 

P. B. Ganguly and D. N. Ghosh, Patna. 

An apparatus has been set up with a view to study the applicability 
of Gibb’s adsorption equation to a liquid system, ‘it consists of an 
arrangement in which the freshly formed drops of liquid paraffin are 
exposed to a column of a solution whence they are collected in to a 
separate vessel along with thin films of this solution with which they are 
surrounded. The small changes in the concentration of these solutions 
have been measured by means of an interferometer. 

Adsorption of electrolyte solutions like silver nitrate, potassium 
chloride, sodium chloride and also of non-electrolytes like solutions of 
oaffein, cane sugar, etc., have been measured in this way and the results 
have been discussed in the light of Gibb's adsorption equation. 


16. Adsorption of soaps on the surfaces of copper and 
nickel. (A preliminary study.) 

B. S. Sbikajttan and A. S. Mbnon, Bangalore. 

In order to account for the preferential hydrogenation of the more 
unsaturated glycerides usually met with in the hydrogenation of oils, 
a preliminary study of the adsorption of soaps on the siu^faces of nickel 
and copper at 30^C. was undertaken. The applicability of Freimdlich's 
equation is considered. 
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17. Anomalous adsorption of ions by the arseiiious sulphide 
sol in the presence of protecting agents. 

S, S. JosHi and A. Joga Rao, Benares. 

Tonic adsorption from different electrolyte solutions by the As^Ss sol 
treated with an equal volume of solutions of different protecting agents 
has been studied. In any series of experiments, the volume of the sol. its 
colloid content, the volume, the concentration of the electrolyte solution, 
and the total volume were kept constant. It was found that the ionic 
adsorption by the colloid protected initially by varying amounts of the 
protecting agent showed maxima and minima on the adsorption — protec- 
tor concentration curve. This anomaly was observed only when dilute 
solutions of the protector were employed; with concentrated solutions 
of the latter the adsorption was normal, that is, it increased continuously 
as the concentration of the protecting solution was increased. This last 
was also observed when no protector was used, and the adsorption due 
to increasing amounts of the colloid from a constant amount of the 
electrolyte solution was measured. 

18. On adsorption bj^ active charcoal. 

S. Roychoudhury, Calcutta. 

TSie adsorption of electrolytes and the charge carried by charcoal 
prepwed from sugar and gelatine and activated at different temperatures 
and with several gases have been measured. Similar experiments have 
also been carried out with purified and activated charcoal obtained from 
Merck’s animal and blood charcoal. The work is in part repetition of 
previous works and refers to the difference of opinion existing in the 
literature on (a) * molecular adsorption of salts and acids* as opposed to 
adsorption of ions (6) the charge carried by different samples of charcoal, 
(c) relative adsorbability of alkali and acid wth reference to hydrolytic 
adsorption of salts, and (d) the conditions of activation. The broad 
results are (i) the adsorption of ions takes place, (ii) the charge is related 
to the adsorption properties, and (iii) that under different conditions of 
activation quantities of other substances are produced which affect 
materially the charge. 


19. Ad.sorption and heats of adsorption. 

J. G. Kane. 

In continuation of previous work, animal charcoal treated with 
hydrofluoric acid to remove ash and activated in the usual way has been 
found to give, when brought into contact with mixtures of toluene and 
acetic acid in different proportions, an adsorption isotherm the reverse 
of that obtained with sugar charcoal, indicating that the latter preferen* 
tially absorbs toluene and the former acetic acid. 

The heats of adsorption of the same mixtures by activated silica, 
animal charcoal and sugar charcoal have been determined using the 
method of twin calorimeters. The relation between the excess of heat 
observed over that calculated from the heat of wetting of the components 
and the composition of the binary mixture is of the same nature as 
the adsorption isotherm. 


20. A note on adsorption. 

A. Ganguli, Benares. 

In a recent publication Kar and Ganguli derived statistically Lang- 
muir’s well-known equation of adsorption and obtained for the Langmuir 
Constant K 
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Where h is Planck’s constant and ‘ a ’ the adsorption potential. Sometime 
back, F renkel derived Langmuir’s formula from the classical kinetic 
theory 


n n' / kT ^ 
s=V "OV 2 ^ 



Where iin is the heat of adsorption, n' the number of particles striking 
the surface, n is the number of molecules adsorbed, s the surface of 
the adsorbent and to tlie period of oscillation of the adsorbed molecule. 
In this paper it is shown that making area correction corresponding to 
van der Waal's ‘b’ correction, identifying Uq with * a ’ in equation (1) 

and again assuming h^'=kT ^whore xo=i^ we obtain the same value of ‘K’ 

as in equation (1). It is interesting to note that the statistical formulae 
of Sexl and of Huckel can also be converted into the said formula of Kar 
and Ganguli if the assumption is made that hv=kT, and *a' identified 
with the potential energy x the molecule in the gaseous state (Sexl) and 
the adsorption potential « of Huckel. It may be further mentioned that if 

h . 13 

— =skT, we obtain the value of rn of the order of 10 Sec. in agreement 

''■ft 

with the experimental value. 


21. Heat of wetting of silica gel. 

R. C. Ray and P. B. Ganguly, Patna. 


An activated sample of silica gel of known water content was exposed 
to water vapour at different pressures, and the amount of water adsorbed 
at each pressure was estimated. In this manner, silica gels of different 
and known water content were obtained. The heat of wetting of these 
gels has been measured, and the relationship between the quantity of 
water in the gel and its heat of wetting has been determined. 


22. Studies on the effect of ultra-violet light on colloids. 

Part — IV. 

Panna Lal and P. B. Ganguly, Patna. 

In continuation of previous papers {J.I.C.S., 1929, 1930), the 
coagulation of sulphur sol, of Carey Lea’s silver sol, and of silicic acid 
sol have been studied in detail. The effect of light on Wackenroder’s 
solution, on thionio acids and on ferrous citrate have been investigated 
and it has been found that the coagulation of colloidal solutions, where 
the above named electrolytes act as stabilisers, can be explained on 
the basis of the photochemical changes brought about in the stabilisers 
themselve.«. 


23. Effect of dilution and purity of a colloid on the coagulat- 
ing values of different electrolytes. 

P. M. Barve, Bombay. 

The effect of dilution of colloids on electrolyte concentration required 
for coagulation, has been recognised for a long time. In a series of papers, 
Dhar and others have studied the effect of the changes in the concentra- 
tions of different sols on the coagulating values of different electrolytes. 
From the results, they have formulated a general dilution law which 
states that with increasing dilution of a colloid, the amount of an 
electrolyte required for coagulation becomes less, provided the sot does 
not appreciably adsorb from the coagulating eleotrolyto the ions 
carrying the same charge as the colloid. 
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With a view to test the validity of the above generalisation 
experiments on the coagwlation of thorium hydroxitle sol, of different 
concentrations, and dialysed for different periods, were carried out. The 
electrolytes chosen were KCl, K2SO4, MgCl2, MgS04, AICI3, AI2 (804)3. 

The general dilution law is followed only qualitatively. But in the 
case of AICI3 a greater amount of electrolyte is required to coagulate a 
dilute sol than that required for a concentrated sol. 

On dialysing the sol it was observed that the ratio of the quantities of 
electrolj’te required for coagulating the sol at two different stages of 
dialysis, changed considerably with different electrolytes. 

These results incline one to believe that there is adsorption of 
similarly charged ions In even.’ case. 

24. .Studies in the hydrolysis of gelatine. 

G. M. Nabar, Bombay. 

The protecting influence of hydrolysed gelatine on the precipitation of 
silver chromate from aqueous mixtures of silver nitrate and potassium 
chromate has been studied electrometrically. 

It is found that in the beginning, thee. m./. of the system remains 
constant as long as the precipitate does not appear; it then falls slowly 
through a small range and finally remains constant. 

The activity of silver ion has been calculated from the e.m.f. data for 
different stages of precipitation. 

The results show that the efficiency of gelatine for keeping the silver 
chromate in supersaturated conditions increases with progress of hydro- 
lysis. 

The results are discussed from the point of view of existing data on 
the subject. 

25. The .scattering of light in protein solutions and gels. 
I. Gelatin. 

K. Krlshna Murti, Nagpur. 

The variation of the intensity and depolarisation of the scattered light 
witli temperature and concentration of gelatin sols and gels has been 
examined. Gelatin sols above 30° have been considered to be polydisperse 
systems, in which part of the gelatin is present in the molecularly dis- 
persed conditions and the rest as polymolecular micelles. Cooling a sol 
(at pH 4*8) below 2.5° produces supersaturation as a result of which con- 
densation of molecular gelatin into aggregates takes place. An ultra- 
centrifugal examination of gelatin sols at pH 4*8 shows clearly that 
considerable aggregation of gelatin molecules takes place at about 20 . 
This is also supported by an ultramicroscopic examination. 

During gel-sol transformation the gel micelles are gradually dispersed 
into the original molecular condition. 

The molecular state of gelatin in the sol is discussed. 

When gelatin sols of pH 4'8 are cooled below 25° the depolarisation of 
the sc.attoi;ed light first decreases and then increases ; and this effect is 
more pronounced in the case of dilute sols. The significance of these 
effects in revealing the changes in size and shape of the micelles is pointed 
out. 


26. The structure of gelatin gels. 

K. Krishna Mtjrti, Nagpur. 

An ultramicroscopic examination of gelatin gels (pH 4-8) shows 
that : (a) the gels are polydisperse systems, {b) the particles are nearly 
spherical in shape, (c) they are separated from one another by distances of 
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the same order of magnitude as the diameter of the particles, (d) the eel 
particles sometimes form a kind of net-work, or, as is more often the case, 
they arrange themselves in parallel rows. 

^ about 2®^, concentration or more (pH 3) set to gels 

\^thout any change of light scattering, showing thereby that aggregation 
of the particles is not an essential condition for the formation of geLs. It 
IS therefore probable that the capacity of the particles to bind ’ water is 
the main factor responsible for the formation of gels. Only a part of the 
wator contained in the gels is actually boimd by the ' gel particles, 
^nrther, the particles are not in actual contact, but are separated by thin 
nlms of water. The author puts forward a view of gel structure to bring 
all the facts into harmony. 


27. The scattering of light in silicic acid sols. Part I — 
Mechanism of the formation of colloidal particles. 

K. Krishna Murti, Nagpur. 

The formation of silicic acid sol by the surface condensation and also 
volume condensation processes has been followed by means of light scat- 
tering measurements. 

In the surface condensation process the time-Tyndall number curves 
show a rapid increase of the intensity with time at first, and after some 
time there is a bend in the curves. The conclusion reached after a careful 
examination of the results is that, at first, extremely fine colloidal particles 
are formed, and that these form aggregates later on. 

In the volume condensation process the time-Tyndall number curves are 
first more or less straight, but later on they are curved concave to the 
time axis. It is suggested that primary particles are formed at first, but 
after a time the molecular silicic acid formed in the reaction condenses on 
the particles leading to the formation of larger particles. 


28. The scattering of light in silicic acid sols. Part II — 
Ageing of the sols and their gel formation. 

K. Krishna Murti, Nagpur. 

The changes in the intensity and depolarisation of the scattered light 
during the ageing of silicic acid sols have been studied. On plotting the 
results we get a time-Tyndall ntunber curve which is S- shaped. The 
analogy between ageing and slow coagulation is pointed out, and a 
mathematical expression is derived which is fmmd to be in good a^eement 
with the results obtained. 

The viscosity of the sol increases during ageing and finally the sol sets 
to a gel. No abrupt changes in light scattering were observed during 
gelation. 


29. Derivation of Planck’s radiation law from the point of 
view of adsorption. 

A. Ganouli, Benares. 

In a series of papers equations for chemical and electrical adsorption 
were derived by the application of Gibb's Statistics. Later on the same 
idea was extended to the adsorption of electrons, thus leading to Saha and 
Richardson Equation. In the present paper the generalised Gibbs Statis- 
tics in the form of Bose — ^Einstein is applied to the case of adsorption of 
radiation quemta. An equilibrium between the free quanta and the 
bound (or adsorbed) quanta led to the well-known radiation law. By 
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taking into consideration the effect of the quanta already adsorbed on the 
phase volume of the number of quanta in the bound state, the following 
modified form of Planck’s radiation law is obtained : 



Where ^ is a constant, and the other symbols have the usual significance. 
The correction term is similar to that of Strum but differs by the factor 
hv, since we have taken the proportional correction factor to the number 
of quanta and not to the radiation density. The correction term, how- 
ever, is negligible for all practical purposes since it contains the term 
(dv)2. 


30. The ‘ wall effect ’ in colloid reactions. 

S. S. JosHi ami V. L. Narayan, Benares. 

It is known that an overwhelming majority of changes in the gaseous 
medii are influenced markedly by the wall catalysis in the reaction vessel. 
Since surface reactivity is the chief factor in almost every phase of colloid 
behaviour, it is extremely interesting to investigate the possibility of the 
• wall effect ’ in colloid changes. That the walls of the containing vessel 
ean be anything but an inert constituent of the colloid system, was in- 
dicated by results (shortly to be published) obser\’ed in these Labo- 
ratories, namely, that the autocoagulability of a sol can be considerably 
modified by charging the walls of the containing vessel to a suitable 
potential. With uncharged surfaces it was found that the different 
eolloids did not behave in the same way. Thus, for instance, in the case 
of the AS2S3 sol it was observed as a result of numerous experiments that 
its coagulation over a wide variation of the wall (glass) surface, corre- 
sponding to an approximately constant volume of the reacting mixture, 
was entirely unchanged. The same result was observed when the surface 
was carefully paraffinated. An example of the opposite type was fomid 
in the coagulation of the Mn02 sol, in which a definite increase in the 
-coagulation rate was observed by increasing the wall (glass) area ; 
paraffinating the latter had opposite effect. 


31, Variation of viscosity during the coagulation of the 
arsenious sulphide sol. 

S. S. JosHi and P. V. Ratnam, Benares. 

It was observed that the viscosity of the coagulating sol diminished to 
a minimum in the early stages of coagulation and then increased. This is 
discussed from the standpoint of the variation during coagulation of the 
(i) charge, (ii) the state of hydration, and (iii) the size of the colloid 
particles. In the region of slow coagulation the viscosity increased in 
accordance with the equation for a monomolecular reaction. With a 
much greater coagulator concentration, however, the monomolecular 
constant decreased continuously during the progress of coagulation. This 
indicates that the corresponding order of the reaction involved in the 
observed viscosity variation is less than unity. This conflicts with 
Smoluchou’ski’s theory unless, even approximately, the viscosity variation 
is not a measure of coagulation for all values of electrolyte concentrations, 
as is usually assumed to be the case. 
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32. Viscosity measurements of certain sols in presence of 
electrolytes and the study of the change of viscosity 
and conductivity on ageing. 

D. N. Chakkavarti, Amraoti, (Berar). 

following sols in presence of 
^ Fnrrow’s method (1) chromium 

^ ^ (3) ferric phosphate, (4) cerium borate, 

(o) Cerium moI\ bdate, and (6) zirconium borate. In all these cases there 
IS a decrease in viscosity when small quantities of electrolytes are added 
fui *u increase with the increasing concentration of the electrolyte 
. * , ® coagulation point is reached. The decrease in viscosity is ascribed 

o the increase of charge on the sol by the adsorption of ions carrying 
the same charge as the sol. The increase of charge on the sol is also 
a^ociated with the decrease in hydration and with it the viscosity. But 
when increasing quantities of electrolytes are added the adsorption of.ions 
carrying opposite charge is more than the adsorption of ions carr 3 ring the 
same charge as tho sol and so there will be an increase in hydration and 
• •ons^uently the viscositj* increases till the coagulation point is reached. 

Tlie effect of viscosity and conductivity on ageing is studied in order 
to classify tho sols into hydrophobe and hydrophile colloids according to 
our rule that for hydrophobe colloids the \nscosity decreases and con- 
ductivity increases and for hydrophile the viscosity increases and 
conductivitv decreases. 


33. Effect of the concentration on the viscosities of vanadium 
peiitoxide sols of different degree of purity. 

C. Ahobalacharya atid S. Ghosh, Allahabad. 

Viscosities of vanadium pentoxide of different puritv were determined 
tor various concentrations of the sols. In the determination Ostwald’s 
viscometer was used. It is found that the concentration viscosities curves 
are not straight lines showing that tho Einstein s equation is not applicable 
to this sol. Tho equation of Hess gives a cu^^’e for the graph of the 
viscosity concentration. Accordingly this equation was applied to the 
experimental results of vanadium pentoxide sols and it is found that the 
value of “effective volume” or the hydration for one gram of colloid 
markedly varies and is not constant. The value is irregular, it is neither 
of tho increasing or decreasing order as the concentrations of vanadium 
pentoxide sols are increased. Hatschek*s formula for emulsions was not 
applied as the maximum concentration of vanadium pentoxide sol under 
investigation wa.s loss than 1*6%. 

As the process of dialysis continues, tJie vanadium pentoxide sols are 
obtained of different purity and it is ob.served that the curve becomes 
more and more steep with the purity of the sol. The dilute sol (0-1%) 
shows little change of viscosity with the increasing purity and this change 
becom^ more and^ more marked as the concentrations of the vanadium 
pentoxide sols are increased. Thus 0*1®^ sol of vanadium pentoxide after* 
24 hours of dialysis recorded a viscosity of 0*00841 and after 144 hours of 
dialysis the value increases , to 0*00805; whilst 1*4% sol of vanadium 
pentoxide after 24 hours of dialysis gives a viscosity of 0*021 and after 144 
hours of dialysis tho sol becomes more than 10 times os viscous. 

The authors venture to suggest that the increase in the viscosity of 
vanadium pentoxide sols with purity is slightly due to the increased 
hydration of the colloid particles and this is indicated by the increase in 
the viscosity of the diluted sols. The high percentage of increase in the 
viscosity of concentrated vanadium pentoxide sols with purity is probably 
due to some structure which the colloid particles assume as the electric 
charge on the colloid particles decreases. It is obvious that the chances of 
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the formation of a structure is more in a concentrated sol than in a diluted 
one. 

34. Viscosity of agar sol. 

S. N. Banerjee and S. Ghosh, Allahabad. 

The viscosities of agar sols of various concentrations have been 
determined at different temperatures using Ostwald’s viscometer and the 
following results are obtained : — 

(1) The curve for the viscosity-concentration is not a straight line. 

(2) As the temperature is increased the curve is flattened out and 

becomes less and less steep. 

(3) The temperature coefficient of dhe viscosity increases rapidly 

with the fall in temperature. The increase is most rapid with 
dilute sols of agar. 

(4) The greater the concentration of the agar sol the greater is the 

temperature coefficient of the viscosity. 

(5) The increase of the viscosity with time is very slow. No change 

in the viscosity is observed within half an hour at tempera- 
tures 10'^ above the gelation temperature. Near the gelation 
temperature slight increase in the viscosity is obser\'ed within 
30 minutes. 

(6) Rapid increase in the viscosity of agar sol occurs when the sol 

is sown with already formed gel. Within 30 minutes the sol 
becomes twice as viscous. 

(7) The phenomenon of hysterisis in the sol-gel transformation or 

the difference in the melting and settling points for agar sols 
is highly developed. This has been ascribed (cf. Banerjee and 
Ghosh. Zeit. Anorg. Chem. 1930) to the slow velocity with which 
the aggregates of colloidal agar particles appear with time to 
form gel. This view is supported by the fact that the increase 
of viscosity of agar sols with age is extremely slow. 

(8) The experimental results of this paper have been explained on 

the view that in agar sols, specially near the gelation tem- 
perature the colloid particles assume a structure to arrange 
themselves in a certain form. 

(9) It is suggested that the force which cause.s this arrangement 

originates from “a loose crystallographic force". The 
appearance of gel from a sol in the sol-gel transformation 
resembles the separation of solid from a supersaturated 
solution. 


35. Potassium chromate and potassium dichromate as light 
filters and the constitution of chromic acid from 
absorption measurements. 

W. V. Bhaowat and N. R. Dhak, Allahabad. 

The absorption and percentage transmission in the visible region for 
aqueous solution.^ of various concentrations of potassium chromate and 
potassium dichromate have been determined. It is shown that a saturated 
solution of potassium chromate transmits all wavelengths longer than 5160 
A while potassium dichromate can conveniently be used to cut off all 
wavelengths shorter than 5600 A. It is observed that combination of 
cobalt glass with a saturated solution of potassium dichromate or chromate 
transmits only infra-red. 

In very dilute solution chromate and dichromate of potassium behave 
markedly similar to each other and hence chromic acid in dilute solutions 
appears to exist mainly as H 2 CrOf. 
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36. Copper salts as light filters. 

W. V. Bhagwat and N. R. Bhar, Allahabad, 

The use of copper salts as light filter has been thoroughly investigated. 
Vanous concentrations of the aqueous solutions of the salts have been 
employed and their extinction coefficient, absoiption, and percentage 
transmission m various regions of the visible spectrum have been deter- 
mined. It IS observed that with increasing cUlution the different salts 
behave similarly indicating complete ionisation and hence the similar 
enect is attributed to cupric ions. In concentrated solutions it is the 
etlect of undissociated molecules especially with cupric chloride where the 
colour IS not blue but green. A saturated solution of cupric chloride 
transnnts only 5066 to 5800 A, while a saturated solution of cupric nitrate 
cuts off all wavelengths longer than 5732 A and a saturated solution of 
copper sulphate transmits all region shorter than 6500 A. 

37. Absorption and extinction coefficient of crystal violet, 

methyl-violet and methylene bine. 

W. V. Bhagwat, Allahabad. 

I® ^'^^‘^rved that methyl violet absorbs from 6500 A. to 5000 A. of 
i ® X Crystal violet absorbs a shorter range extending 

from A. to 5200 A. and range of absorption for methylene blue extends 

wavelengths longer than 5406 A. The respective concentrations 
are 010 grs.. 0 (W8 grs.. and 0 0232 grs. per 100 c.c. The use of these 
substances a.s solution filters has been discussed. It is observed that for 
same range of transmission methyl violet is better than crystal violet as it 
bas got higher percentage of transmission. The absorption and percentage 
transrmssion at various concentrations of the same substances have also 
been determined. 


38. Mixture of two solutions as solution filters. 

W. V. Bhagwat, Allahabad. 

In search of suitable light filters various mixtures of solutions have 
been studied. Thus the combinations of copper chloride and potassium 
chri^ate, copper chloride and potassium dichromate, copper chloride and 
m^hylene blue, methyl violet and potassium dichromate, copper nitrate 
and potassium diohromate are investigated. In all the cases a thorough 
knowledge has been obtained by varying the concentrations of both the 
constituents of the mixture. These combinations offer a very short range 
of transmMion, thus giving us a definite wavelength to study its photo- 
chemical effect. The combination of potassium dichromate and methyl 
violet or crystal violet is very suitable for red region, while its combination 
“With copper chloride transmits only green. 


39. Kinetics of coagulation from the standpoint of Smolu- 
choweki’s theory. Part I. Antimony sulphide sol. 

S. S. JosHi and S. M. Prabhu, Benares. 

A review of the literature on the subject showed that the above 
theoiy has been examined chiefly with respect to the equation. 



where n© and t denote respectively the original number of particles called 
»tho primaries and the velocity constant, nt gives the total number of 
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particle^ in all stages ol coalescence at a time t. In the present work ft 
was fevuKiated from general results in Smoluchowski's theory, viz.. 



where iii denotes the number of primaries at a time t. ni was evaluat- 
ed t'V an analytical determination of the unprecipitated colloid content 
in a given volume of the coagulating sol within a given time. It was 
found that contrary to the requirements of Smoluchowski's theorj' the 
velocitv constant increased to a maximum during the early stages of 
coagulation and then diminished. The coagulation rate was found to 
increase markedly by increasing the temperature. \'nluea of ft during 
the early stages of coagulation at different temperatures were found to be 
approximately equal to those deduced from Smoluchowski's equation. 

40. Kinetics of coagulation from the standpoint of Smolu- 
chowski’s theory. Part II. Arsenious sulphide. 

S. S. JosHi and S. M. Prabhu, Benares. 

Applying the method 'of measuring the coagulation rate followed in 
Part- I* it was found that the coagulation of the As^Sg sol in some ways 
differed markedly from that of the SbgSg sol. The \ aluc of ft evaluated 
from equation (ii) in Part I in coagulations due to different electrolyte 
concentrations, diminished continuously during the coagulation time, the 
diminution being more marked greater the dilution of the coagulator 
solution. The increase of ft observed during the earlj* stages of the 
coagulation of SbgSg in Part I was not noticed. In the region of slow 
coagulation, within a limited range of the coagulator concentration, re- 
sults were found to be in approximate agreement with the equation of 
Paine (Kolloidchem. Beih. 1912, 4, 24) and of that for the autocata- 
lytic reactions emploj’ed by Gann and others (ibid., 191G, 8, 65). 

The influence of temperature on the coagulation rate using sols of 
different colloid contents, has been studied in the temperature range 
12-70"'C and was found to be much less pronounced than that observed 
in the case of 8)^283 sol. The values of ft obser\-ed at different tempera- 
tures in the above retnge were foimd to be smaller than those deduced from 
Smolucl^owski's theoiy, the discrepancy being greater tlie liigher the 
temperature of the coagulating system. 

The temperature effect has also been investigated on coagulations 
produced in the presence of different sensitising and protecting agents, 
with a view to examine if their r61e in the micellar processes to anv 
extent resembles the positive and negative catalysis in molecular chemical 
reactions. 

41, The Kinetics of coagulation from the standpoint of 
Smoluchowki’s theory. Part III. Variation of the 
refractive index during coagulation. 

S. S. JosHi and G. R. Godbole, Benares. 

A study has been made of the values ifor the refractive index, of 
the AS 2 S 3 sol under different conditions of temperature, colloid content, 
and coagulated by different electrolyte solutions of various concentrations! 
It was found that /xD increased continuously during coagulation and 
mea.surements were taken until when the turbidity of the coagulating 
system I ecame too great to let any light through, or when a steady state 
was reached in which no further change in fiD occurred. It was observed 
that the value of /xD characteristic of this steady state diminished as the 
coagulator concentration was reduced. A precisely similar effect was 
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noticed in sols of varjnng colloid content, coagulated by an electrolyte 

solution of constant concentration. In different series of experiments in 

which the colloid content of the sol was varied and the coagulator concen- 

tmtion kept fixed, in agreement with Smoluchowski’s theory the relative 

times corresponding to a given value of /aD were constant. This agreement 

was less marked in the other series in which different coagulators of 

vanous concentrations were employed to coagulate a sol of constant 
colloid content. 


42. Influence of purity and temperature on the ratio of the 
precipitating values of mono- and bivalent cations 
with vanadium pentoxide sols. 

C. Ahobalachabya and N. R. Dhar, Allahabad. 

The ratio of the precipitating concentrations of uni- and bivalent ions 
h^ been measured with a sol of vanadium pentoxide at different stages of 
dialysis at ordinary temperature. It is found that the ratio continuously 
diminishes as the process of dialysis is continued and the sol becomes 
more and more purified. This result confirms the deductions of Chakra- 
varti, Ghosh, and Dhar. (Jour. Phy. Chem. 1930, 34 , 326), that as the 
electric charge on a colloid particle decreases the precipitating concentra- 
tions of uni-, bi-, and trivalent ions have a tendency to approach the value 
of 1 : ^ 

That the electric charge on the colloid particles decreases in the 
course of dialysis is further supported by the fact that the viscosity 
increases with the purity of the sols. (Cf. Dhar, Ghosh. Koll-Zeit 
45(i), 43). 

Effect of temperature on the precipitating concentrations of uni- and 
bivalent ions were also investigated with this sol, and it was found that 
the ratio of the precipitating concentrations increases with the increasing 
temperature showing that the electric charge on the colloid particles of 
vanadium pentoxide increases with the heating of the sol. Ghosh and Dhar 
have shown that some vanadium pentoxide is present as simple and 
complex vanadic acid molecules in a vanadium pentoxide solution and 
with the increasing temperature the dissolved material increases in 
amount. It is probable that at high temperatures the presence of greater 
amounts of vanadic acid in the dissolved and solution state is responsible 
for increasing the electric charge on the colloid particles. 


43. Kinetics and energetics of the hydrolysis 

A. K. Bhattacharya, Allahabad. 






The kinetics of the hydrolysis of cane sugar have been investigated 
in light of different wavelengths using various solution filters and 'at 
different temperatures in each wave region. The energetics of the same 
reaction have also been determined. 

It is found that the reaction is not only accelerated by tropical sun- 
light but also in various wavelengths of the visible spectrum using 1000 
watt gas filled tungsten filament lamp as a source of light. The reaction 
is accelerated even by wavelengths very near to critical wavelength 
calculated according to the modified radiation hypothesis. 


44. Kinetics, temperature coefficients, and quantum effi- 
ciency of some photo-chemical reactions in different 
wave-lengths. 

K, N. Malaviya and N. R. Dhar, Allahabad. 

We have studied the reaction of bromine on propyl, isopropyl, and 
normal butyl alcohols in wave-lengths 8500 A., 6800 A., and 6060 A. All 
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these reactions proceed with ineasnnnible speed in tlio dark an<l tiic light 
acts as an accelerator only. There is appreciable accelerali*>u in all tie* 
regions, the inaximnin being in »>i*sUO A. where trnnsiuisscai is ain.1 

least in A. wliero the transmisson is only O This idearlN- .shi>\v>. 

that inteirsity of light also accounts for much in photo-chemical reactions. 

The temperature coeflicients of purely light reactions have been 
obtained by subtracting the velocitt’ of the purely thermal reaction from 
the total velocity obtained by exposure to light. The temperature co- 
efficients are greater than unity. 

All these reactions aro unimolecular with respect to broniine and 
Einstein's law of photo-chemical e(iuivalonce is not obeyed. The quantum 
efiiciency increases witli rise in temperature. 

The velocity of these reactions i«^ iicarly proportional to tho intensity 
of the incident light. On the other hand by adding KBr, i.c.. by decreas- 
ing the velocity of dark reaction, the effect is that the velocity- \ aries 
almost as the square root of the intensity. 

45. Variation in extinction coefficients during tlic coui’si' of 
jelly formation. 

SzVTYA Prakasii and X. K. L)h.\r. Allahabad, 

1. The variations in extinction coofficients during the process of 
gelation of various hydroxide, arsenate, phosphate, molybdate, ami l.)orate 
jellies have been investigated anrl the percentage of light transmitted 
at different intervals has boon calculated. 

2. According to those rc'.sults, the jellies hav'o been divided into tltree 
groups: (1) Perfectly transparent jellies, showing no variation in 
extinction coelHcients either during the process of gelation or after the 
sotting of the jelly. (2) The jellies, opalescent at the point of setting and 
transmitting only a portion of light but the opacity increasing with time 
and finally, in some cases, becoming perfectly opaque. (,S) The jellies 
<ibtained from clear sols, but becoming opaque before or at the point of 
setting. 

.3. Where the opacity increases oven after the setting of jellies, it has 
boon observed, that the extinction coefficients vary continuously and 
there is no jnarked break in the curve at the point of setting. 

4. The transparency and opacity of the jellies have been explained 
on the basis of the avithors’ hypothesis of tlie agglomeration and h.\ dro- 
tion tendencies of the jelly-forming particles. 

'i. With the sols of zirconinm molybdate and borate, it has been 
shown tliat when they are coagulated b.\' chloride ions, the jellies are 
opalescent but when by sulphate ions, the jollies are transparent. 

6. The impiire sols yield comparatively opaque jellies because in 
that case, the agglomeration tendency of the particles is more favoured. 
The greater the purity of the sol, the ’greater will be the hydration ten- 
dency of the particles. 

4G. Influence of temijcratiire on the setting of jellies. 

Satya Prakash, Allahabad. 

1. The influence of temperature on the time of setting of various 
jollies has been investigated. 

2. According to the influence of temperature, the jollies can be 
divided into two groups. The inorganic jellies w'hich take less time to set 
at higher temperatures, a-s zirconium hydroxide, zirconium molybdate. 
zirconi\im borate, thorium phosphate, thorium molybdate, and zinc 
arsenate. The jollies of vanadium pentoxido, thorium arsenato and 
mercuri.Hulphosalicylic acid appear to bo exceptional. Those jellies do 
not set at all above a certain temperature (00 -70*). 
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3. The organic jellies of gelatin, agar agar, starch soaps, etc., belontr 
to the second group and their gelation is favoured by a low temperature 

4. The temperature influence on the setting of jellies is guided by 
the solubility, hy^ation and hydrolysis of the dispersed phase, and the 
rate of the formation of colloidal phases where the jellies are obtained by 
the metathetical reactions, and the rate of coagulation at higher tempera- 

47. The relation between coagulation and gelation points of 

jelly forming sols and the formation of jellies by 
ageing. 

Satya Peakash, Allahabad. 

1 . As no work on the coagulation of such jelly forming sols as ferric 
arsenate, chromic arsenate, various phosphates, molybdates, etc., has been 
done as yet, an investigation in this direction has been undertaken. 

2. It has been shown that the sols of ferric arsenate, ferric phosphate, 
etc., are positively charged and not negative as Holmes thinks. 

3. From coagulation and gelation experiments on ferric, arsenate, 
chromic arsenate, zirconium borate, zirconium molybdate and titanic acid 
sols, it has been sho^vn that the coagulation and gelation points of these 
sols are quite distinct and more electrolyte is necessary to give a jelly 
than to coagulate the sol in the same time. 

4. With the dialysed sols of ferric phosphate, ferric tungstate,, 
stannic borate, ceric borate, and chromic arsenate, it has been shown that 
when sufficiently purified by dialysis, they set to jellies by themselves on 
ageing without the addition of any further coagulating electrolytes. 
Subsequently, some of these jellies begin to synerise also. 

5. These results on the ageing of sols and jellies are interesting from 
the view point that they offer an explanation to the spontaneous clotting 
and subsequent syneresis of blood, the only difference being that in case 
of blood, the process is more rapid. 

48. On the existence of a critical coagulation potential, 

M. M. Biswas and J. Mukherjee, Calcutta. 

A review of recent measurements of the cataphoretio speed of col- 
loidal particles showing that one of the authors’ contention (J.X.M.) that 
no such critical potential exists is firmly established on facts. Results of 
further experiments (by M. M. Biswas and S. Gohain Bajkumar) are re- 
ported corroborating the above. They also support the other contention 
that there is little or no parallelism between the original oataphoretic- 
speed of the colloid and that at the coagulating concentration. 

49. On the concept of ** colloidal acids 

H. K. iSen and J. Mukherjee, Calcutta. 

A large nuniber of measurements on the titration (c.m./. and con- 
ductomoinc) of insoluble or sparingly soluble acids and bases in col- 
loidal and saturated solutions as also in a state of course suspensions has- 
been made. The results bring out clearly (i) a ‘time ’ effect, (ii) thordle 
of interfaces, and (iii) the effect of displacement of adsorption equilibrium . 
of small traces of electrolytes present in the system. The results are dis- 
cussed in relation to the theories advanced to explain the acid properties- 
of olay. It is shown that a characteristio orientation based on the phase 
rule is possible which is free from the defects of older theories. 
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50. Measiireiuents of the activity of hydrogen ions in various 
mixtures of phosjihoric acid with iieutral saltc*. 

S. K. Maji'mdar. Calcutta. 

The activities me calculated from e.in.f. measuromenUs and have the 
usual limitations. Parallel experiments with indicutor.s have been made. 
The relative variations in activities may be taken to be sutliciently 
accurate for the purposes of the theoretical discussion. Departures from 
the DebyC'Huckel theory are pointed out. 


51. Theories of Liesegang rings and periodic precipitation. 

A. (’. Chatterji. Lucknow. 

In this paper it has boon .shown that there is not sviflicient expeii- 
mental evidence for Bradford (Journ. Soc. Chem. Indu.strN-, 1029, 48. 78) to 
assume that the adsorption of ions plays an important part in Liesegang 
ring formation. 

Direct experiments on the adsorption of chromate ions by load 
chromate precipitate freshly lormod, have been undertaken and it has 
been observed that the adsorption of the chromate ions is very little. 
Whereas, in contrast to this, the adsorption of load chromate sol, either 
stabilised by gelatine or agar-agar by load chromate precipitate is con- 
siderably greater. 

Therefore, if adsorption is responsible for the production of clear 
spaces in Liesegaitg ring.s, then the adsorption of the sparingly soluble 
substances in the poptised condition is more effective and not the 
adsorption of either of the reacting substances in the ionic state as is 
supposed by Bradford. 

The above observation is in accord with our theory which introduces 
two new conceptions in the phenomenon of periodic precipitation. 

(1) The sparingly soluble substances formed exist at first in the col- 
loidal state in presence of the gel. 

(2) The solid precipitates can adsorb and coagulate the same sub- 
stance existing in the colloidal .static in the gel or medium. 

Numerous experiments carried out in various directions support our 
theory. 

52. Studies ou the formation of Liesegang rings. — VII. 

L. N. Mukerji and A. C. Chatterji, Lucknow. 

Exhaustive studies on the formation of Lie-segang rings in the follow- 
ing inorganic gels hav'o been carried out : — 

Ferric molybdate, stannic arsenate, thorium arsenate and thorium 
phosphate. 

Attempts have been made to produce rings of tl\e following sub- 
stances with the above jellies: — 

Chromates of lead, barium and silver; sulphates of barium, stron- 
tium, and lead ; ferricyanides of silver barium, lead, cobalt, nickel, copper 
and manganese ; and cyanides of copper, nickel, cobalt atkd manganese. 

Rings wore obtained in stannic arsenate jolly with the following sub- 
stances : — 

(1) Ferricyanides of cobalt, copper and manganese. • 

Rings were obtained in thorium arsenate jelly with the following 
substances : — 

(2) Ferricyanides of silver, manganese, copper, and nickel. 

The effects of the change in the concentration of the reacting elec- 
trolytes and of the gel have been also investigated and it has been found 
that a change in the concentration of the diffusing electrolyte is os 
effective on ring formation as a change of the solute in the gel. 
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53. Chemiluminescence in the oxidation of dihydric and 

trihydric phenols by ozone and hydrogen peroxide. 

N. N. Biswas, Allahabad. 

Wheii dihydric and trihydric phenols arc oxidised by ozonised oxyeen 
^ glow* whicii IS visibl6 in tho cl&rk room, is obsorved. 

When dihydric and trihydric phenols such as catechol, resorcinol, 
quinol, pyrogallol, hyciroxyquinol are oxidised by hydrogen peroxide and 
terrou.s sulphate a glow is observed in a dark room. 

rho influence of solvents on tho intensity of the glow has been studied. 
In amyl alcohol good glow is observed but the glow lasts only for a short 
time when a rapid stream of ozonised oxygen is passed. 

Increase of temperature of the reacting substances leads to the in- 
tensification of the glow. 

Increase of concentration of the reducing agents causes an increase of 
the intensity of the glow up to a limiting value ; if the concentration is in- 
creased further the glow becomes less. 

54. The radiation hypothesis of chemical reactions. 

G. Gopala Rao and N. R. Dhah, Allahabad. 

One of us has put forward the view that the wave-length obtained by 
calculation from the temperature coefficient of a reaction represents the 
threshold limit. Radiations of wave-length shorter than the threshold 
limit accelerate the reaction provided they are absorbed, and radiations 
of wave-length longer than the threshold limit are without 'influence. 
According to this now conception, the reaction proceeds under the in- 
fluence of light of the calculated wave-length with the minimum speed. 

It has been found that the quantum yield in various photochemical 
reactions increases with decrease in the wave-length of the radiation. We 
have now plotted the quantum yield against wave-length for tho following 
reactions : — 

(1) Inversion of cane sugar. 

(2) Decomposition of sodium cobaltinitrite. 

(3) The reaction between potassium oxalate and bromine. 

(4) The oxidation of citric acid by chromic acid. 

A smooth curve is obtained in each case ; and by extrapolation to 
zero quantum yield we have obtained the threshold wave-length under 
the influence of which there should be no reaction. The threshold limit 
thus obtained agrees fairly well with that calculated from the temperature 
coefficient of the dark reaction using the Marcelin-Rice formula. This fact 
lends great support to the modifled form of the radiation hypothesis. 

55. Photo-sensitised oxidation of ammonia and ammonium 

salts and the problem of nitrification in soils. 

G. Gopala Rao, Allahabad. 

We have foiind that ammonia and ammonium salts in aqueous solu- 
tion are appreciably oxidised to nitrite in the presence of sunlight and 
various pitoto-sensitisers like titanium dioxide, zinc oxide, cadmium 
oxide, alumina and silica. Titania is the most and silica is the least 
active in this respect. The oxidation is unaffected by the accumulation 
of the reaction product, namely, nitrite. The pH of the solution has a 
profound influence on the reaction velocity, alkalinity increases and 
acidity diminishes the rate. 

These experiments on the photo-sensitised oxidation of ammonia and 
its salts seem to throw new light on the mechanism of nitrification in the 
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soil. We suggest that nitrification can take place in the al>-'onc© of 
bacteria p^o^'idc(l sunlight is present. 'J'he nitrification takes place at the 
surface of \-arious oxides present in llie soil winch absorb light energ;s’. 
This photochemical theor>' of nitrification explains iiiuny known facts 
which cannot be nxafle to fit in with the bacterial lijpothcsis. Xigoin and 
Batham (Reports of tlte Indian Science Congress, Agric. Section, 1930) 
have stated that the nitiification in soils is maximum in the suir»mer and 
least in the winter. This is easily explained on our Ijypotlicsis. 

oG. Studies in photosynthetic activitie.s of variou.s catalysts. 
N. A. Vajnik and F. (\ Trehana, Lahore. 

(1) An attempt has been made to corroborate tlie work of Bal 3 ’ and 
others and to work out the conditions for the maximum yield. 

(2) Experiments have been performed to investigate the pos.sibility of 
using coloured substances other than those which have already been 
eniployed by Bah’ and his co-workers, and an attempt has been made 
to compare the catalj’tic activities of these substances. 

(3) The catalytic power of white substances under the influence of 
visible light lias been studied and the influence proiluoed on their oataljdic 
activity' by artificiallj’’ colouring them has al.so been investigated. 

(4) An attempt ha.s been made to stud\' the catalytic activiW of white 
substances under the influence of lights of different colours. 

o7. Inver.sion of cane-sugar under the influence of tropical 
sun-light. 

N. A. Yajnik and M. L. Wauiiera, Lahore. 

(1) Dhar s work on the subject, which has been criticised by 
Langmuir and others, wa.s repeated and the results corroborate Dhar's 
experimental observations. 

(2) Other cataly.sts besides hydrochloric acid have also l)e©n tried and 
have been found to accelerate tho rate of inversion of cane-sugar. 

(3) The results show that light or the catalyst alone is able to bring 
about tho inversion of cano-sugar, hut a combination of tho two influencCvS 
accelerates tho velocity of inversion. 

• (4) Preliminary experiments, carried out to examine tlio effective 

region of light, show that the region of maximum influence for a catalyst 
depends probably on tho nature of the catalyst. 

58. Photo-chemical oxidation in unpolarised and circularly 
polarisetl light. 

J. C. Ghosu, R. Purkayastha, and T. Banerjee, Dacca. 

The yihoto-chemical oxidation of dextrose by hydrogen peroxide in 
acid medium with tungstic acid' sol as photosensitizer has been studied in 
(a) unpolarised light, (6) d-circularly polarised light, and (c) 1-circularly 
polarised light of wave-length 36G;x^. MonomolecuJar velocity constants 
were obtained w’ith respect to hydrogen peroxide and some typical results 
are recorded in Table I. 

Table I. T = 30'C 

Cone, of dextrose and sol tungstate -025 M (jach. 

Cone, of HCl=-08 M ; cone, of H 2 O 2 = '02 M 

Intensity 

(а) Unpolarised light . . . . 530 orgs 

(б) d-circularly polarised light . . 586 ergs 

(c) 1-circularly polarised light . . 680 ergs 

The great efficiency of l-circularly polarised light is apparent. 


Velocity constant 

0-00102 

000107 

00015 
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59. Action of light on a-naphthyl-amino-camphor in chloro- 

form solution. 

B. N. ]Mitka. 

The paper describes certain experiments carried out with a view 
to quantitatively inve.stigate the phenomenon of phototropy observed 
by B. K. Singh in solution {J. Amer. Chem. Soc., 1921, 45, 333; J.I.C.S., 
1924*25, i, 45). As the result of a thorough experimental enquiry it 
has been found that tho case in question does not come under the 
category of “phototropy” at all. It is a distinct photochemical re- 
action taking place between the molecules of the solvent and the solute. 

60. Chemiluminescence of amarine. 

S. S. Bhatnagar and Krishna Gopal, Lahore. 

The spectra of extremely faint luminescence emitted during the 
reactions of amarine with the halogens have been described. The heats 
of the reactions are measured and the kinetics of the reactions discussed 
in the light of the above observations. 

61. Chemical reactions under electrodeless discharge. 

S. S. Bhatnagar and R. K. Sharma, Lahore. 

Lead tetra phenyl was exposed to the action of the discharge and 
the temporary existence of the phenyl radical has been detected. 

62. The decomposition of benzene by electric discharge. 

S. S. JosHi a7id K. K. Sharma, Benares. 

The decomposition was produced by subjecting benzene vapour 
to ionisation by collision in the annular space between two coaxial 
tubes sealed together os in a Siemen’s ozonisor, due to alternating 
electric Belds of about 60 cycles per second. The progress of the re- 
action was marked by the deposition of a brown solid on the walls of 
the discharge tubes. It was necessary to subject the vapour to the 
discharge for several days before small quantities of the products of 
decomposition could be obtained. The solid has a characteristic smell, 
remains apparently \maltered when exposed to air, has a high but 
not definite melting point, and is distinctly of the aromatic t5q5e. It 
is insoluble in water but very sparingly soluble in the common 
organic liquids. In addition to the production of this solid body, other 
products in relatively much smaller amounts accumulate in the re- 
action vessel. Amongst these one has been identified to be ethyl phenyl 
acetylene. It was also observed that the nature of the glow in the 
vapour changed markedly during the progress of the change, presum- 
ably as a result of the occurrence of consecutive reactions, subsequent 
to the principal change. 

63. The condition for chemical reactivity in electrical dis- 

charge due to alternating fields. 

S. S. JosHi, Benares. 

Assuming that in a gas subjected to the discharge, a reactant mole- 
cule is changed chemically by collision with an electron possessing a 
certain minimum critical energy, a theory is given in which the tune, 
t, during which in a period of alternation tho instantaneous values of 
the applied field exceed a certain minimum, has been found to be 
the chief determinant of the reaction rate. Other conditions remain- 
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ing uiialtered, it has been deduced that the rat© of change is cliinin 
ished by (i) reducing the applied field, (ii) increasing the gas pressure, 
and (iii) admixture with gases of marked electron affinity, since each 
of these factors has been shown to diminish the time, t. Data are 
presented in support of this deduction. 


64. Tiiflucnco of position isomerism on fliamagnetic sus- 
ceptibilities. 

8. 8. Bhatnagar ami R. N. Mathur, Lahore. 

Magnetic susceptibilities of a large number of po.sition isomerides 
have been determined by an apparatus similar to Bauer and Piccard's 
U-tube apparatus and the author.s’ previous observations {Phil. Map., 
July, 1930) have been confirmed and extended. In the ca.se ortho 
and para or primaiy and secondary isomerides. it has boon shown 
that the differences between their values for the magnetic suscepti- 
bilities increase with the size of the sub.stitucnt gioups. Some iso- 
meridos have also been investigated at higher teniperature? in order 
to see if the ditferonco.s between their values of the magnetic suscep- 
tibility are due to the different degrees of their molecular association. 
And it has been shown that a small difference between the degrees 
of their molecular as.sociation cannot be responsible for the compara- 
tively large differences between tho valtios f>f their magnetic suscep- 
tibilities. If at all, it might be responsible for a very* small fraction of 
these differences. A now explanation, taking into account the radii 
of tho shared orbits between carbon and other atom.s in the molecule, 
has therefore been put forward to explain tho different mn«-netic be- 
haviour of position isomerides. 


65. Magnetic sii.scej)tibilitie'? of geometrical ijsomcr.s. 

8. 8. Bhatnagar, R. N. Mathur, and M. B. Nevgi, Laliore. 

By a slightly modified and improved form of tho magnetic balance 
described before (Bhatnagar and Mathur, Phil. Mag., Decomlier, 1929), 
geometrical isomers have been investigated and it has been found that 
their values for the magnetic susceptibility slightly differ from each other. 
An influence of polymerisation on magnetic susceptibilities has also been 
observed and an attempt has been made to explain the above facts on the 
basis of the electronic significance of valency bonds. 


66. Influence of temperature on diamagnetic susceptibi- 
litie.s. 

S. 8. Bhatnagar and R. N. Mathur, Lahore. 

During the work on position isomerides, it was noticed that the 
diamagnetic susceptibilities of some liquid isomers vary slightly, but 
regularly, with temperature. A detailed investigation of organic liquids 
was therefore undertaken by a very sen.«itive magnetic balance, and it was 
found that these changes are observable only in the case of aromatic sub- 
stances, being of the order of 1*5% for 100‘C. difference in temperature. 
In the case of aliphatic substances tho changes are much less and can 
hardly bo accurately observed. It is of interest to note in this connection 
that tho magnetic anisotropy and birefringence also of the aromatics are 
known to bo higher than those of the aliphatics. 
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0/. Parachors of some organo derivatives of copper. 

S. 8. Bhatxagar, Balwant 8ingh, and N. D. Sodhi, Lahore. 

The new method of obtaining parachors from solutions as employed 
by Hamnuck and Andrew has been used for the parachor determination of 
a large number of copper derivatives of j9-diketones and fatty acids and 
the parachor value for copper has been found to be 45'2. From the 
value so obtained it has been found that the copper derivatives of /3- 
diketones contain singlet linkages while those of the fatty acids possess an 
open-chain structure. 

The hydrated derivatives of the fatty acids form alcoholates. 

68. The electronic constitution of some simple and complex 

derivatives of copper in relation to their magnetic 
properties. 

S. S. Bhatnaoar, Balwant Singh, and A. G. Asghar, Lahore- 

Magnetic susceptibilities of copper derivatives of fattj' acids, /?■ 
diketones, dimethyl glyoxime and ethylene diamine have been determined 
in solution by Quincke’s method and in solid state by Guoy's method. 
These are found to be paramagnetic while tetra-kis-ethylene thio- 
carbamido cuprous nitrate is diamagnetic and its susceptibility deter- 
mined by Curie’s method. 

Paramagnetism in case of the copper derivativ’es of fatty acids is due 
to spin moments of the electrons present in incomplete shell of the central 
metallic atom. In case of complex derivative of )6-cliketonea, dimethyl 
glyoxime and ethylene diamine the paramagnetic properties are explained 
according to Welo and Baudisch's rule. 

Diamagnetism in the case of tetra-kis-ethylenethio-carbamido-cuprous 
nitrate is due to its possessing the inert gas configuration. 

69. The effect of dilution and the arsenious oxide on the 

migration velocities of arsenious sulphide sol. 

S. S. Bhatnaqar and D. C. Bahl, Lahore. 

It has been observed that the effect of dilution depends upon the 
concentration of the sol. In less concentrated sols the speed diminishes 
on dilution while in concentrated sols the speed increases. 

On the other hand the increasing concentrations of arsenious oxide 
sensitise the sol which is in keeping with observed decrease in the migra- 
tion velocity of the arsenious sulphide sol. 


70, Studies in disperse systems. — Part 1 : The stability of 
dilute emulsions. 

S. S. Bhatnagar and D. N. Goylb, Lahore. 

In the present investigation attempts have been made to study the 
infiuence of the dispersion medium on the stability of dilute Oil-in-Water 
emulsions in the light of Kruyt's hypothesis. The results of our investiga- 
tions go to prove that the stability of such systems is governed by the 
electrokinetic factor only and that the dispersion medium does not exert 
any stabilising influence on the dispersed oil globules. This conclusion 
brmgs the dilute emulsions under the category of lyophobes and 
strengthens the analogy shown to exist between emulsoids and suspen- 
soids by various other workers to a still closer degree. 
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71. Vanadium catalysts for the contact process. 

K. W. Khvbchanda>'i 

ContlnuinK previous work, comparative study of different prepaia- 
tions of vanadium has shown that a catalyst prepared according to tlu- 
details given by Holmes and Elder (Ind. Eng. Chein.. HMO, 
containing l-o per cent, of vanadium, gave at 500® with air containing « 
per cent, of sulphur dioxide and 12 c.c. of catalyst, conversions of ‘H>,^ J.i. 
92, and 90 per cent, at gas velocities proportional to the figures 1,1. 4, 

Corresponding figures for magnesium sulphate imiJiognated with 0 35 
percent, of platinum were 98*5, 97, 94, and 80 at 430 . The sil\er % anada e 
catalyst recommended by Neumann gave no conversion at all. 


72. On the mechanism of contact catalysis. 

K. M. Chakravarty, Dacca. 

It is suggested that a reaction is catalysed by one of the following 
wftys * 

(а) By individual leptons or leptyles of the catalyst. 

(б) By two or more of such similar or dissimilar leptons and leptyles, 

the linear distance between them being a determining factor. 

(c) By three or more of such similar or dissimilar lejitons and 
leptyles, the distance and orientation entering into the 
phenomenon. 

In the case of endothermic reaction the major part of reaction is 
catalysed by the most active particles and the other particles only serve 
to supply the energy' of activation probably through resonance. Whilst in 
the case of exothermic reaction the active particles not only catalyse the 
major part of the reaction but also activate the less active one.s probably 
also through resonance. Certain experimental evidences supplied. 


73. Oil contact cataly.st, promoter and heat of activation. 

K. M. Chakravarty, Dacca. 

The fact that in the case of exothermic reactions the promoter helps 
in stopping the coalescence of the most active particles is further em- 
phasized. It is pointed out that the concentration of the promoter just 
on the surface of the catalyst needs not always be the same as its average 
concentration in the catalyst. In the exothermic reaction the most active 
points may' lose activity in case of unpromoted catalysts within the first 
few seconds after the reaction is started. Attention to those important 
factors is drawn. 

It is suggested that promoter action is due to one or more of the 
following factors : — 

4 

(a) Increase of the number of active points per unit surface. 

(b) Stoppage of the coalescence of the active particles. 

(c) Actual contribution to the catalytic mechanism. 

The total mean energy of a vibrating atom is given by the expression 
47r2mr2v2. With the help of the factors entering into this expression it has 
been shown that there exists a simple relation between a catalyst and its 
promoter where the factor (c) enters. Tlie probability of a connection 
between the heat of activation and the above expression is also suggested. 
Certain experimental evidences supplied. 
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14:. On catalysis, specificity in catalysis and efficiency in 
catalysis. 

K. Ohakkavakty, Dacca. 

It is suggested that the above factors are determined by all or by part 
of the following : — 

(o) Cliernical nature of the leptons and the leptyles of the catalyst. 
(6) Loptonic and leptylic diameters. 

(c) Orientation of the leptons and leptyles. 

(d) Number per unit area and the degree of unsaturation of the 

active particles. 

(c) Orientation of the molecules adsorbed. 

(/) The factors which enter into the energy of vibration of the 
leptons and leptjdes. 

Experimental evidences supplied. 


75. Catalytic oxidation of paraffins. 

M. N. GoswA^^n and S. K. Chatterjee, Calcutta. 

Vapour of paraffin wax (M.P. 49*C) was passed with air over reduced 
nickel at 200 C. The product was liquid and the paraffin was eliminated 
l)y alcohol, when a liquid was obtained. This gave all the tests of 
aldehydes, the bisulphite compound on decomposition gave a product 
which on fractional distillation showed it to be a mixture of higher 
aldehydes. 

Further experiments in this line are in progress. 

76. The effect of temperature on the distribution coefficient 

of some organic acids. 

A. B. Malkani, Benares. 

The distribution coefficients of acetic, propionic, benzoic, and 
phenyl acetic acids have been determined at 17'C, 26'’C. 41®C, 50®C, and 
60°C. Using the simple Nerust’s equation for calculating the distribu- 
tion coefficient, it has been found that to a first approximation the 
coefficient is an exponential function of the temperature. 

77. Reaction in mixed solvents and neutral salt effect. 

Inversion of cane sugar. 

A. Ganquli and A. B. Malkani, Benares. 

The velocity of inversion of cane sugar by decinormal HCl in mixed 
solvents as well as in presence of small quantities of electrolytes was 
determined polarimetrically. The pH of the correspon din g solutions were 
also found electrometrically. As expected from HOckel’s theory the 
activity of the H ion concentration increases regularly with the cone, of 
the electrolyte as well as non -electrolyte present, on account of the 
diminution of dielectric constant. In the case of electrolytes, the velocity 
of sucrose inversion increases with the cone, of electrolyte (neutral salt 
effect) w'heroas in the cose of non-electrolytes, such as alcohols, certain 
peculiarities are observed. The velocity coefficient rises in the beginning 
with increasing cone, of alcohol, attains a maximum and finally diminish- 
es with further increase of concentration. This might be due to hydrate 
formation with the alcohols, thus the molecules of water that take part in 
the reaction are removed. Viscosity may also play an important rflle 
with highly cone, sucrose solution hydration factor again comes in and 
the reaction is not strictly mono-molecular. Thus it is postulated that 
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there are three factors which control the rate of inversion of stigar : 
(a) hydration, (6) lowering of dielectric constant, and (c) viscosity. 

78. Esterification equilibria in the vapour phase. 

S. K. KULKARNI JATKAR and N. O. (iAJENDRAf4AD, 

Bangalore. 

In continuation of previous work, the esterification equilibria between 
the vapours of methyl, ethyl and propyl alcohols and acetic acid have 
been investigated at 230" and 260^ in presence of silica and potassium 
alum as catalj’sts. Equilibrium was approached from both directions and 
the composition of the reacting mixture varied within wide limits. The 
following values for the equilibrium constant were obtained : methyl 
alcohol and acetic acid at 230' with alum 9, and with silica 25. Ethyl 
alcohol and acetic acid at 230 with alum 9, and with silica 8 : at 2G0* 
with silica 0. This reaction is complicated by the formation of ethyl 
other when alum is \iaed as the catalyst. In the case of propyl alcohol, 
both propylene and propyl ether were produced and the esterihcation 
constant could not be determined. 


79. Kinetics of the decomposition of trichloracetic acid in 

aqueous solutions. 

A. N. Kappanna. Naginu’. 

Previous investigators have shown that trichloracetic acid decomposi- 
tion follows the unirnolccular law. The present investigation was under- 
taken with a view to find out if the reaction wn.s an ionic one. In very 
dilute solutions the unirnolccular velocity constant k is almost indepen- 
dent of concentration, but as the concentration of the acid increases the 
vuluo of k gradually falls. Effect of neutral salts and cane sugar on the 
velocity of decomposition has beet\ determined. The temperature coeffi- 
cient of the velocity constant is independent of the concentration of the 
acid in pre.sence of neutral salts or cane sugar. A mechanism for the 
reaction has been suggested which quantitatively accounts for the observed 
variation of k with concentration of the acid. 

80. Decomposition potentials of 'dihite hydiochloric acid 

solutions at different temperatures and concentrations. 

A. N. Kappanna, Nagpur. 

The investigation is an extension of the work of Le Blanc on the sub- 
ject. An attempt has been made to determine accurately the limiting 
values for the decomposition potential of hydrochloric acid in aqueous 
solutions at different temperatures. The experimentally determined 
values for the decomposition potentials at different cencentrations agree 
well with values calculated from theoretical considerations. 

81. Role of pho.sphates in the oxidation of glucose. — Part 

II. 

A. N. Kappanna and R. N. Kayasth, Nagpur. 

The investigation is an extension of the work published by one of the 
authors {J.I.C.S., 1928). A study of the kinetics of the oxidation of 
glucose by hydrogen peroxide in phosphate buffer mixtures has been 
made. The results agree to a great extent with the results obtained 
previously by Witzomanii (Joum. Biol. Chein. 1. 45. 1920). 
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82. Potential and energy of chemical reaction. 

J. N. Rakshit, Gajipnr. 

A tiisciission about the unsuitability of measurement of chemical 
ener^' and chemical ])otet\tial of chemical reaction by means of the 
detennination of electromotive force by v’arious methods. 

All phenoniena connected with the experiments for the determination 
of hydrogen ion concentration have been proposed to be explained by the 
application of the author's association theory of solution. 

83. A new sensitive indicating device for use in electrolytic 

conductivity bridge. 

N. Nabasimhamubty and M, Sbebntvasaya, Bangalore. 

An oxide rectifier type of A.C. micro-ammeter is used as the indicat- 
ing instrument instead of the ear-phones. The small voltage is amplified 
by the u.se of a Loewe 3 N.F. valve, and the output is fed to the indica- 
ting instrument through a choke capacity filter arrangement. All stages 
are efficiently decoupled to prevent low-frequency reaction, and the grid 
bias for all the stages are derived automatically from the filament and 
anode currents. 

The apparatvis embodies a D.C. eliminator unit for obtaining high 
tension from the mains. 


84. Two new valve potentiometers for use in electrometric 
titrations and in the measurement of hydrogen-ion- 
concentration. 

N. Narasimhamurty and M. Sreenivasaya, Bangalore. 

The essential feature of the first type of instrument is a pair of 
pentode valves arranged in a push-pull manner. The anode battery, 
filament battery and the steady bios battery are common to both valves. 
On the grid of one of the valves is superimposed the unknown voltage and 
a model 45 Weston milliammeter connected between the anodes of the two 
valves is the indicating instrument. The instrument is calibrated in 
terms of both volts and pH. 

The second typo of instrument consists of the same arrangement but 
makes use of another valve of high internal resistance, coupled through a 
resistance to one of the valves in push-pull. The arrangement is sensitive 
to small voltages and can be used in measurements involving glass elec- 
trodes, etc. 


85. Decomposition of phenol and naphthol ethers when 
heated with concentrated hydrochloric acid. 

G. B. Kolhatker and R. P. Ghaswalla, Poona. 

Phenolic ethers with different substituents in the meta, ortho 
and para positions in the benzene ring and ethers of naphthols were 
treated in sealed tubes with ION. hydrochloric acid at ISO^C for two 
hours and the extent to which they decompose was determined. 

Ethers with different substituents in the meta position decomposed 
to the least extent, those with the substituents in the para position 
decomposed to the greatest extent and those with the substituents in the 
ortho position showed an intermediate decomposition. 

Studying the influence of the nature of the substituents on the 
decomposition it was found that bromo, chloro, and nitro groups in« 
crease considerably the stability of the ethers. Methvl group also in- 
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croa.?ctl the dtahility a little. Amino and acetyl groiip.s decieused ihe 
stability of the ethers in the ortho and para po.sitions. 

The influence of the sub-stituting groups on the staV)ility ^)f the ethn- 
was the greater, the greater the number (jf such groups in the bcaizeno 

ring. . Ill 

Ether.s of ^-naphthol decomposed more readily than those ol a*naphth->l 

and as may bo expected methyl ether of aromatic tetra-h.vdro a-naphthol 
decomposed much les.s than the corresponding methyl ether of a-nnphthol. 

86. The interiiction between iodine pentoxicle and nitric 

oxide. 

M. S. Shah and T. il. Oza, Ahiuedabad. 

The interaction between iodine pentoxide and nitric oxide has been 
studied at 120'. Iodine is evolved and in presence of sodium-hydroxide 
all tho ga.s is converted into nitrite and nitrate. 

From (i) the amount of iodine produced and (ii) the amount of 
nitrite fonned, the volumes of nitric oxide are ctdculated and found to be 
in agreement with the volumes of nitric oxide used in the experiments. 

The mechanism of reaction is discussed. 

87. Nitrito-phosphites and Nitrito-h\^>oi)hosi)hites. 

P. Neooi and M. N. Phukhan, Calcutta. 

Nitrito-phosphites and nitrito-hypophosphites of some metals have 
been prepared. 

H8. Halogenation. — Part \TI1 : Bromination of benzene in 
sun-light. 

P. S. Var.ma and H. C. 8inha, Benares. 

Benzene is not brominated directly in the dark nor in diffused day- 
light to any appreciable extent. In direct sun-light, however, in addition 
to benzene hexabromide, considerable quantities of mono-, bromo- and di- 
bromo-benzenes have been obtained. Starting with 200 c.c. of benzene 
and 40 c.c. of bromine, on 65 hours’ exposure to direct sun-light, about 
31 c.c. of bromo-benzene, 15 c.c. of dibroino-bcnzene and 65 grams of 
benzene hexabromido have been obtained. 

89. Halogenation. — Part IX : Bromination of benzene in 
presence of halogen carriers and sun-light. 

P. S. Varma and H. C. Sinha, Benares. 

More than hundred experiments have been carried on in which 
benzene and bromine have beon kejit for different lengths of time in con- 
tact with a number of substances such as iron, aluminium, antimony,, 
zinc, tin, magnesium, aluminium mercur>’ couple, sulphur, ferric oxide, 
iodine, pyridine, zinc chloride, aluminium chloride, ferric chloride, nitric 
acid, strong or fuming sulphuric acid, etc., in the dark or in diffused day- 
light or in direct sun-light. Very little action has been found to take 
place in the dark. Some action takes place in diffused day-light but the 
action in sun -light is much more prominent. The main product ob- 
tained in the case of sun-light is mono-bromo-benzeno. In some cases di- 
and tri-bromo-benzenes have also been obtained. It is curious that no 
addition compound with benzene is obtained to any appreciable extent. 
A halogen carrier, combined with sun-light, seems to be capable of pro- 
ducing a better yield of the bromo-derivatives. 
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90. Halogenation — Part X. Bromination and iodination 
of the fatty acids. 

P- S. Varela, and S. ^Ienon, Benares. 

It has been possible to get up till now comparatively a good yield of 
tJie bromo- and lodo- derivatives of the lower fatty acids when the fatty 
acids or their anhydrides are treated with brornine or iodine in presence of 
strong siJphunc acid. Experiments have been carried on in presence of 
other substances also but the best yield so far obtained is in presence of 
strong sulphuric acid only. 


91. Halogenation — Part Xd. Halogenation of azo- and 

hydrazo-benzene. 

P. S. Vabma and V. K. B. Benon, Benares. 

A number of experiments have been carried on the direct iodination 
of azo-benzene but no definite result has yet been obtained. With 
hydrazo-benzene, however, some definite compounds about which we do 
not find any mention in the chemical literature, have been obtained with 
chlorine and bromine tinder certain conditions. The investigation of 
these compounds is in progress. 


92. [Molecular rearrangement during bromination. Pre- 
paration of 3 : 5-dinitro-2-hydroxy-4-methoxybenzal- 
dehyde and its bromination. 

M. Seshaiyenqab and K. Santanam, Bangalore. 

The above dinitro-aldehyde was best prepared by heating a solution 
of 5-nitro-2-hydroxy-4-methoxybenzaldehyde in glacial acetic acid with 
fuming nitric acid and the crude product that was obtained was purified 
by preparing its spnringly soluble potassium salt, acidifying it and re- 
crystallising from dilute acetic acid. Long colourless needles were 
obtnined melting at 128'-129®. The oxime forms light yellow needles 
melting at 182''. Bromination of this dinitro-aldehyde yielded a dibrorao- 
product (m.p. 127—128') identical with 2 : 6-dibromo-4-nitro-resorcmol 
monomethyl ether obtained by brominating 6-nitroresorcinol-3-mono- 
methyl ether, thus serving as another instance to show that a molecular 
rearrangement should have taken place during bromination. 


93. Studies on Reimer and Tiemann’s reaction. 

R. N. Sen and S. Roy, Calcutta. 

It has been found that chloroform or carbon tetrachloride, when 
mixed with sufficient quantity of alcohol (1 ; 3), greatly increases the 
5 neld of the hydroxy aldehydes of acids in Reimer and Tiemann’s reaction 
(from 18% to 31% in the case of Salicylaldehyde and from 5% to 12% in 
the case of Salicylic acid); and in some cases {e.g. nitrophenols, o-bromo- 
phenol, naphthol) the use of pyridine also focilitates the reaction. 

It has also been observed now that, Reimer and Tiemann’s reaction 
proceeds smoothly in the presence of aqueous pyridine without using any 
caustic alkali ; thus salicylaldehyde can be prepared with an yield of 10 %, 
replacing caustic soda entirely by pyridine, p-hydroxy benzaldehydo 
being not formed at all. 

The influence of the substituents such as NOg, Cl, Br, SO 3 H in 
different positions in the phenols on the reaction has been thoroughly 
studied, the substituents generally exerting more or less inhibiting action, 
the nitro group having the greatest effect. 
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Further the reaction has boon successfully applied to tirtho-couinat ic 
acid, thiophenol, oxyquinoline and oxy*anthra-<j[uinono : ort ho-coiimcric 
acid givinjj with c>»loroforrn 5-alde)iydo-ortho-counn\ric acid decomposing 
at 220'^C, and thiophenol giving thiosalirylic acid ) witli cnrlx^ii 

tetrachloride: S-oxy-quinoline yielding readily with chloroform 10"^ ortho 
and 30®^) pura-aldchyde, and 2-oxy-anthiaquinone producing 2o"o ortho 
aldehyde. 

04. Extension of Michael s reaction — Part III. 

T. N. Ghosh and P. 0. Guha, Bangalore. 

In order to study the reactivity of systems containing a7.o*gioupings, 
phenylazo carboxylic ester (PhN : N — COOKt) and oth\'lazO'dicarboxylate 
have been condensed in presence of sodium and dry other with urethane, 
acetoacetic ester, ocetvlacetono, cvanacetic ester, etc., and compounds or 
the t>TDe RNX— NH.COOEt (R = Ph or COOEt; X = -NH.COOEt. 
CHs-CO-CjH-COOEt. — CH(C0CH3).2, -CHCN.COOEt) have been 
obtained. Azobenzene docs not react. The conclusion to be drawn 
from these results is that one or both of the groups attached to the azo 
complex — N=N — must be strongly electronegative. Further work in 
this line with unsaturated systems like RCH=sNR is in progress. 


95. The use of acid anhydrides in tlie Nencki method for 

the preparation of phenolic ketones. 

A. 8. Bhullar and K. Venkataraman, Lahore. 

The Nencki method of heating phenols with acids and zinc clilo- 
ride gives unsatisfactory yields of ketones in many cases. The use 
of a mixture of acid and acid anhydride leads to" greatly improved 
resxilts. Resacetophenone and gallacetophenone may thus be prepared in 
60-70% yield. Employing this rnodiheation, the preparation of several 
new ketones (photiyl acetonaphthol, a»-methoxygalacetophenone, w 
methoxyacetonaphthol, etc.) is described. Our interest in these ketones 
is in their conversion to various polj'hydroxy Havones. 

An attempt, so far »insucce.ssful, has been made to apply this 
reaction to the synthesis of chalkones. The interaction of resorcinol 
with cinnamic acid, cinnamic anhydride, and zinc chloride has led only 
to dicinnamoyl resorcin and complex colouring matters. Dutta and 
Watson {J.C.S., 1911) claim to have prepared chalkones by heating 
resorcinol (and pyrogallol) with cinnamic acid and zinc chloride. £11^ 
son {J.C.S., 1927) and wo have been unable to repeat the result. 

96. On the activity of chloropicrin on arylamines. 

M. N. Ramaswami and P. C. Guha, Bangalore. 

Describes the action of arylamines on chloropicrin, attention be- 
ing directed to tho effect of the .substitution of RNH-groups in place 
of chlorine atoms in the molecule. 

97. Formation of thiophene deriv^atives from acetonyl 

sulphide. 

D. N. Majumdar ayid P. O. Guha, Bangalore. 

When pinacouo condensation under varying conditions was being 
tried with acetonyl sulphide and phenacylsulphide in this laboratory, 
a paper was published by Matthaiopoulos and Sagniaris (J. Pr. 1929, 
123, 3.33). Phenacylsulphide remained unconverted due evidently to 
the proximity of two phenyl groups to the ketonic groups ; but from 
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acetonylsxilphide two products, one soluble and the other insoluble in 
alkali, have been obtained. Work on the preparation of phenacyl, 
methacyl, imine, and oxide is in progress. 

98. The Condensation of ra-Hydroxy benzoic acid and 

its methyl ether with Chloral. 

-M. S. Shah, Ahmedabad. 

When chloral is condensed with m-hydroxy benzoic acid and its 
methyl ether in presence of sulphuric acid 5-hydroxj’^-trichloromethylph- 
thalide. m.p. 200° (I), and 5-methoxy-trichloromethylphthaIide, m.p. 
135° (II), are produced. In the former case if sulphuric acid is pre- 
sent in excess .sulphonation proceeds along with chloral condensation 
and the product appears to be 4-sulpho-5-hydroxy-trichloromethylph- 
thalide, ra.p. 246' (Til). 

The action of hot aqueous alkalis gave tarry product from I, 5- 
methoxyphthalide-carboxylic acid, m.p. 170', from II and 4-sulpho- 
3-hydroxy benzoic acid from III, indicating that chloral was loosely 
hold in III. Elimination of carbon dioxide from d-methoxyphthalide- 
carboxylic acid and subsequent oxidation with alkaline potassium 
permanganate gave rise to 5-methoxyphthalide, m.p. 120°, and 5-meth- 
oxyphthalic acid, m.p. 164°, respectively. The substance II and its 
products are identical to those described by Fritsch (Ann., 1897, 296, 
344). 

The condensation products I and II were reduced with zinc and 
acetic acid so that -CH(OH)CCn 3 became -CH 2 CHCI 2 . Subsequent 
treatment of the products with sulphuric acid led to hydrolysis and 
oxidation as observed by Meldrura and Vaidyanathan (Proc. Ind. 
Sc. Con., 1929, p. 133) and -CHgCHClz became -CH 2 COOH. The 
hydroxy products of I gave, on treatment with di^ethylsulphate, the 
methoxy products of II. The final products, 5-hydroxy and 6-methoxy 
horaophthalic acids, when oxidised with alkaline permanganate resulted 
in the breakdown of the molecules into carbondioxide. Attempts 
to get hydroxy and methoxy phthalic acids by oxidation are in progress. 

99. Studies in thiol series. Part I. Derivatives of {a) 

o, m, and p-methoxytoluenes and (6) o, m, and 
p-methoxy benzoic acids. 

M. S. Shah, C. T. Bhatt, and D. D. Kanoa, Ahmedabad. 

(а) The isomeric thiol derivatives of o, m, and p-methoxjrto- 
luenes have been prepared from the corresponding sulphonic or 
sulphinic acids by the usual method. The sulphonic acids were obtained 
by sulphonation of methoxytoluenes and .sulphinic acids were derived 
from the amino-methoxytoluenes by Qattermann’s method (Ber., 1809, 
32, 1130). On methylation the thiols gave the methylthiols which, 
when oxidised with potassium permanganate in alkaline solution, pro- 
duced characteristic methoxy-benzoic-acid-methylsulphones possess- 
ing sharp melting points. 

(б) Isomeric sulpho- o, m, and p-hydroxy benzoic acids were 
methylated and their methyl ethers converted into the corresponding 
thiols. These passed on methylation and subsequent oxidation into 
methylthiol-methoxy-benzoio acids and methoxy-benzoic-acid-methyl- 
sulphones respectively. The latter were identical with the methyl-sul- 
phones described in (a) : the admixture of the two in no case showed 
any depression in melting point. 

The identity of mothylsulphonos in (a) and (6) gives a method, 
alternative to that of sulphonamide, for checking the constitutions of 
sulphonic acids. 
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100. Reaction of urethane with acid chloride. 

P. 8. Mayuranathan and P. C. Gvha. Bangalore. 

The ordirmrj* luethod of preparing aoetyl urethane is by heating 
a mixture of uiWhane and acetyl chloride in a sealed tube at 10<»- 
l‘^0 C for 4 ho\»rs. l^ut it has now been found that a rpiantitativc 
vTetd of the prodviet can be obtained by simply mixing the ingredients 
and keepiiuT overnight. vSimilarly, for the preparation of benzoyl ure- 
thane a method has been evolved by which an yield oi 40 per cent, 
is obtained (yield according to older method being lo",,)- An attempt 
to brin<> about the inner condensation of benzoyl-urethane has resulted 
in the* formation ol benzamide. Benzene sulphonylchlonde reacting 
with urethane, however, yields benzene suly>honylallophHnio ester (PhSOo- 
NH-CO-NH-COOEt). Condensation of benzoylchloride with amino- 
sulphonic ester and the ring closure of the resulting product with a 
view to get saccharine is being studied. 

101. Derivatives of carbazinicester and their ring cln.-anre. 

D. N. Majumdau and P. C. Opha. Bangalore. 

Carbazinic ethylester (NHa-NH.COOEt) lias been couden.sed with 
aldehydes, ketones, acid chlorides, halogen substituted acid esters, Ketonic 
esters, isocyanates, thiocarbamides, and several of these condensation pro- 
ducts' have been made to yield heterocyclic compounds by the action 
of suitable ring closing agents. 

102. Condensations of chloral and trichloro-aeetic acid with 
phenols. 

R. N. Sen and 8. Roy, Calcutta. 

Chloral reacts with phenol in aqueous pyridine solution at the tem- 
perature of the boiling water bath yielding : O-hydroxy-benzoyl formalde- 
hyde OH. CoH.|. CO. CHO, orange liquid boiling at 175^ (Di-seinicar- 
Viazone, m.p. 246 ). 

By heating an alkaline solution of the phenols with ti-ichloracetic 
acid on the water bath at 70-80 Keto-aoids are lonnecl. Thus phenol 
gives 6% ortho-hydroxy phenyl glyoxylic acid decomposing at 95^ 
(Semicarbazone decomposes at 237®) and splitting off COo by heating 
at 150® lor half an hour to produce salicylaldehyde ; mid 2% para- 
hydroxy phenyl glyoxylic acid m.p. 170®c, found to be identical with 
the compound prepared from para methyl-phenyl-hydroxy-glj’o.xylic 
acid (Boaveault, BuU. Soc. Chim. 1898, (iii) 19, 75) ; the ortho compound 
on keeping for some days passes into the lactone. /3-naphthol 
yields 10% 2-hydroxy-a-naphthyl-glyoxylic lactone, yellow needles m.jj. 
184“ (Seinicarbazoiie : m.p. 240 ), identical with the compound pre- 
pared from phenyl carbylamine and ^-naphthol (Passerini, Gazzetta, 
1924, 54, 184). It gives a deep red coloration with concentrated 

sulphuric acid which becomes greenish with a trace of thiophene (cf. 
Tsatin). 

103. Condensation of cyanacetic ester with mesityl oxide. 

P. 8. Maydranathan and P. C. Guha, Bangalore. 

Condensation of mesityl oxide and cyanacetic ester and its methyl 
substitution, product (cf. Vorlander, Ann. 1897, 294, 253, and Kohler 
J.A.C.S., 1923, 4o, 1987) was studied with the result that cyonodimethyl- 
•dihydroresorcin and its methyl substituted derivative were obtained; 
their identity was proved by synthesis from the corresponding additive 
products as also by their conversion into dihydro-rosorcins. The cyano- 
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duneUtyldihydroresorcins exist only in the enolic form, for they fail to 
give derivatives with semiearbazide and hydroxylamine but they give 
acetyl derivatives. The additive product (a-cyano-^.^-dimethyl-y-adto- 
butyrate) gives the a-bromo-compound with bromine which with potassium 
acetate is converted into a cyclopropane derivative which has also been 
obtained trom the ay-dibrorao-compound. 


104. CoiKlensation of benzotricliloride with phenols. 

R. N. Sen and S. Rov, Calcutta. 

Fritz Heiber (Ber., 24y 3077) obtained in a very poor yield (about 1%) 
ortho oxybcnzophenone by the reaction between phenol and benzotn- 
chloride under Reimer and Tiemann’s condition. It has now been found 
that an alcoholic solution of benzotrichloride (3 : 1) reacts with an alkaline 
solution of phenol at the temperature of the boiling water bath yielding 
5% ortho-oxybenzophenone. The nitrophenols do not react with benzo- 
trichloride. With a-naphthol two products are obtained : 

(1) Para-hydroxynaphthylphenyl ketone (4%) soluble in alkali 
melting at 163-164® (forming a phenylhydrazone and la semicarbazone 
identical with the compound, prepared from l-hydroxy-naphthyl-2-car- 
boxylic acid and benzotrichloride (D.R.P. 37890S, 3789909); Swiss Pat. 
98559); and (2) ortho-hydroxynaphthylphenyl ketone (16%) m.p. 114®) 
insoluble in alkali, which does not react with phenylhydrazine and semi- 
carbazide. j3-naphthol also reacts with benzotrichloride producing 
2-hydroxy-a-naphthylphenyl ketone (20%) (m.p. 174 ), identical with the 
compovmd previously prepared from j8-naphthol and benzotrichloride 
without any alkali (D.R.P. 378908, 378909). Ortho-Coumaric acid readily 
reacts with benzotrichloride forming o-coumarjdphenyl ketone (30^ ) 
decomposing at 183® (phenylhydrazone decomposing at 120®). ° 

105. Condensation of cyclohexanone with resorcinol and 

other aromatic hydroxy-compounds. 

R. N. Sen and J. Sardar, Calcutta. 

By condensing one molecule of cyclohexanone with two molecules of 
aromatic hydroxy compounds such as p-cresol, m-cresol, resorcinol, pyro- 
gallol, diraethyl-m-aminophenol, and para-cresotinic acid in the presence 
of zinc cliloride and hydrochloric acid gas at 140 180'C compounds with 
pyrone ring formation have been obtained, in which the control carbon 
atom forms a member of two different rings analogous to the apiro-com- 
pounds and is also attached to four carbon atoms analogous to tetraphenyl 
methane derivatives. Some of these compounds are beautiful dyes, the 
resorcinol compound dyeing wool and silk a brownish-orange shade 
(bromo-derivative, red shode), the pyrogallol compound a brownish-black 
shade on iron mordanted wool, and the compound with dimethyl-m-amino- 
phenol producing reddish-violet shade. The tinctorial character of these 
compounds is very remarkable in view of the fact that they do not con- 
tain any so-called chromophore nor do they admit of any quinonoid con- 
figuration according to the usual modes of tautomerisation. 


106. Reactivity of conjugated systems. — Part III. 

Chittaranjan Barat, Calcutta. 

In continuation of previous works in this series (J. Indian Chem. Soo., 
1930, 7, 321 ; etc.) cyanoacetamide has been condensed with esters of 
unsaturatod acids of the typo R.CH=CH.COOH, (R=0H8» CeH 4 . 

NOsip), etc.) when glutarimide derivatives of the type — 
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have been obtained. On hydrolysis, the ling opens ont leading to the for- 
mation of ^-substituted glutaric acid-. .-Vtteinjjts are in prf>"ro.ss I > 
hydrolyse the cyano-group without rviptura of the pipi.aidino ting. an<l to 
obtain 2 : (hdihydroxypyridine derivative.s by dedwtlrogenat ion t)f th(‘ 
original condensation products. 


107. Reactivity of conjugated system.- l^irt 1\'. 

CiriTTARANjAN Rarat, ('alcutta. 

\\'ilh a view to decide whether h\'<lroxyiLieth>dene ketonc.s <■>( the type 
R.CO. CH = CH(3H. (enolic fortn) react with a reacti\'o methylene group as 
in cyanoacetamide, in their enolic or aklehydic forms ( K.CO.CH 2 .CHO). 
such ketones have been condensed with cyanoacetami<le resulting in the 
formation of .‘J-cyano-G-H-2-p\'rirlones, which ufion hydrolN'sis gives rise to 
2-hydroxy -G-R-pyi-idines. 'I'ho evidence so far obtained. th<»ugh not yet 
conclusive, indicates that the ketones react in their enolic forms. Furtlter 
work to substantiate tliis statement on firmer gronnds is in pttjgress. 


108. Lengthened ortho-di-derivativcs of lK*n/.one and their 
ring-closure. Part VI. Formation of lieteroeyclic com- 
pounds from aryl-carl)amidobcnzoic acids. 

T. N. Ghosh, Bangalore. 

Aryl-thiocarbamidobon:£oic acicLs hav’e been obtained by the conden- 
sation of anthranilic acid with various mustard oils. While studying the 
influence of different ring-closing agents upon these corapound-s, it has 
been found that strong sulphuric acid at 125-130 effects the ring-closure 
through the sulphur atom to yield a thiazino derivative, whereas acetic 
anhydride does the same through the nitrogen atom to yield a diazine 
derivative — a molecule of water being eliminated in each case. Uramino- 
benzoic acid loses a molecule of water on being heated with strong hydro- 
chloric aeiti yielding o-bonzoj lonurea. 


109. Lengthened ortlio-di-derivatives of benzene and their 

ring-closure. Part VII. Syntlicsis of heptathiodi- 
azines and triazoles. 

T. N. Ghosh. Bangalore. 

In continuation of a previous work (Ghosh and Guha, J. Indian 
Chem. Soc., 1929, 6 , 181—195) the action of cu-bromacetophenone, 

phosgene, nitrous acid upon 1 •o-aminophenyl-3-ary’l-thiocarbamides ha.s 
been studied. 1 -o-Aminophenyl-3-phenylthiocarbamide reacts with 
j«-bromacetophenone to yield a compound (in.p. 230 decomp. ) which, in the 
light of available experimental evidence, is ascribed to be 2 : 2-phenyl- 
bromomothy -4 : 5-benzo-7-keto-l : 3 : G-heptathiodiozme. l-o-Ainino- 

phenyl.3-arylthiocarbarnide8 react with phosgene and nitrous acid to yield 
nept'^Lniocliazind &nQ t*rii^zol6 derivatives respect ivclv* 

110. Metallic cadmium as a sj^nthetic reagent. 

A. C. Chatterjee and S. Dutt, Lucknow. 

Metallic cadmium in a finely divided state has been found to react 
vigorously with oxygenated and halogenatod compounds in accordcuice 
with the well-known reactions of Ullmann, Friedel-Crafts, Wurtz, Refor- 
matski, Olaisen and others. It has also been found to act as a strong pyro- 
genic and neutral reducing agent. In all the above reactions cadmium 
behaves just like zinc with only slightly diminished vigour, but in many 
cases the yield of the final product is greater than when zinc is used 
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instead. Tho only point in which cadmium differs from zinc» however, is 
that it refuses to form any well-defined organo-metallic derivative. 

111. Metallic tungsten and molybdenum in organic synthesis. 

G. S. Bose and S. Dutt, Lucknow. 

Both molybdenum and tungsten behave like chromium in most of the 
typical organic reactions that have been studied. In the wet reactions 
molybdenum seems to be more reactive than tungsten, though both form 
the same type of halogen compounds. But still they are much less reactive 
than metals of the lower groups, such as sodium potassium, magnesium, 
zinc, aluminum, etc. In pyrogenic, that is dry reactions, both the metals 
have been found to be very reactive. They can be used in some of the 
catalytic reductions as w'sU. Both can, for example, reduce benzene giving 
hydrogenated products, though the yield is much lower than what can be 
obtained by the Sabatier and Senderen's process. 

112. Possible methods for the synthesis of isoflavones. 

I. C. Badhwab, B. K. Menon, Nathu Ram, and 

K. Venkataraman, Lahore. 

Several representatives of the isoflavone group having recently been 
shown to occur in nature (e.g., genistein, irigenin, pseudo-baptigenin), the 
synthesis of isoflavones has assumed interest and importance. The two 
methods available, both due to Baker and Bobinson (J.C.S., 1925 and 
1929), are admittedly beset with experimental difficulties and give poor 
yields. We have undertaken an investigation of other possible methods. 

Spath and Lederer (Ber., 1930, 63. 743) claim to have prepared 
7-hydroxyisoflavone by condensing ethyl formate with phenyl resacetophe- 
none, but no experimental details are given. This reaction, as well as the 
condensation of the same ketone with ethyl oxalate, was tried by one of 
us some years ago, but with negative results. 

The following new methods are being studied : — 

(1) The action of trichloracetic anhydiide and sodium trichloracetate 

on phonylresacetophenone. The hydrolysis of the 2-triohlor- 
methyl-7-hydroxy-isoflavone to the 2-carboxylic acid has presen- 
ted difficulties which have not been surmoimted. 

(2) The reaction between 2 : 4-dinitrobrombenzene and the sodium 

salt of oxymethylenephenylacetic ester. 

(3) The reaction between the sodium salt of resorcinmonomethyl 

ether and bromatropic acid. 

(4) The condensation of salicylic ester with phenylpyruvic ester. 

113. A synthesis of 7 : 8 : 3' : 4' : 5'-pentahydroxyflavone and 

related flavones. 

I. C. Baditwar and K. Venkataraman, Lahore. 

In an earlier communication (J.C.S., 1929) we have reported the 
synthesis of 7 : 8-dihydro.xy-2-mothylchromone and of 7 : 8-dihydroxy- 
flavono. These flavones derived from pyrogallol have interesting dye- 
properties and the synthesis of 7 : 8 : 3' : 4' : 6'-pentahydroxyflavone is now 
described. The Robinson reaction of trimethyl gallic anhydride and 
gallacetophenone gave a product difficult to purify ; we have, therefore, 
condensed gallacetophenone-3 : 4-dimethyl ether with trimethyl 
ester and sodium and heated the resulting )3-diketone with hydriodic 

For comparison with this flavone, 5 : 7 : 3' : 4' : 6'-pentahydroxyflavone 
and 3 ; 7 : 3' : 4' : 6'-pentahydroxyflavone have been synthesised by heatmg 
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phloracetophenone and a>-mothoxyresacetophenone respectively, witli a 
mixture of trimethylgallic anhydride and sodium trimethylgallote, alkaline 
hydrolysis and demethylation of the products. 5:7: 3' : 4' : 5'-Pentaliy- 
droxydavone has previously been sjmthesisod (Gaz., 1913) by a different 
method. 

The reactions and dyeing properties of these pentahydro.X 3 ’flavones 
and their methjd ethers are described. 

114. An attempted synthesis of isoflavones. 

I. C. Badhwah, B. K. Menon, ayid K. Venkataraman, Lahore. 

Although Baker and Robinson have shounri that the condensation of 
oxymethylene benzyl cyanide or oxymethljdene phenylacetic ester leads 
only to coumarins, the problem appears to be worth further study. We 
have used benzoyl oxymethylene benzylcyauide in conjunction with 
resorcinol, its monomethyl and dimethyl ethers, the diacetnte, dibenzoate, 
and the dibenzyl ether, the experimental conditions being those of a 
Hoesch reaction for the synthesis of phenolic ketones. With resorcinol 
monomethyl ether a trace of 7-methoxyisollavone could be isolated ; in all 
other cases coumarins were obtained, sometimes together with substances 
of undetermined constitution. Phloroglucinol gave only o : 7-dihydroxy-3- 
phenyleoumarin. While it is well known that pyrogaliol will not undergo 
a Hoesch reaction, it condensed readily with benzoyl oxymethylene 
li^nzyl cyanide, yielding 7 : 8-dihydroxy-3-phenyIcoumarin. The interac* 
tion of the same nitrile with naphthols is being studied. 

Employing glacial acetic acid as the solvent, diacetyl resorcin and 
benzoyl oxymethylene benzyl cyanide as reactants neither covimarin nor 
chromone, but a good yield of pale-yellow needles (m.p. 182®) was obtain- 
ed. From its properties we consider it likely to be oxymethj'lene phen^'l 
resacetophenone. Attempts at closing up the ring to form 7-hydroxyiso- 
flavone have so far been fruitless. 

115. On spiro-compounds. 

P. K. Paul, Calcutta. 

The spiro-cyclopropane compounds with substituted cyclohexane as 
partner are peculiarly unstable, and so the following work for the synthe- 
sis of spiro-cyclobutane compounds having cyclohexane, cyclopentane and 
substituted cyclohexanes as partners was taken up. The synthesis was 
achieved by following the work of Carl A. Kerr (J. Araer. Chem. Soc. 
1929, 51 . G17) 

Guareschi compounds from cyclohexane, 3-methylcyclohexane and 
4'methylcyclohexano were each condensed with CH 3 I and the condensa- 
tion products melted at 206®, 259®, 250® respectively, which were then 
completely hydrolised with 20 % caustic soda when corresponding spiro- 
tetracarboxylic acids melting at 190® (decom), 170^ (decoxn), 159® 
(decom), wore obtained. The spiro-tetracarboxj'Uc acids melting at 190® 
and 170 on elimination of carbon dioxide yielded a mixture of cis and 
trans spiroacids. The trons acids melt at 178® and 175® respectively. 
Ihe cis acids have yet not been obtained in a solid crj’stallisable 
condition. 

Further work in the line are in progress. 

110. Synthesis in the anthrone series. 

P. K. Paul, Calcutta. 

1 : 3-Dimethoxy-4-methyl-5 : 6 -phthaIide and 1:2; 3-trimethoxy.6 : (>- 
phthalide wore condensed with mothoxy-raota-cresotinic acid ethyl ester 
in presence of aluminium chloride (J. Amer. Chem. Soc. 1027, page 663) 
and the partially demethylated benzyl benzoic acid derivative.s melting at 
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204 and 135’ -were obtained. The ring closure to yield the correspond- 
ing anthrones has not yet been achieved. 3 : 5-Dioxv-4-methylbenzoic 
acid was methylated with dimethyl sulphate m. p. 144^ which on treat- 
ment with formaldehyde in presence of hydrochloric acid gave the 

corresponding |>hthaHde m.p. 104®. Further work on the line is in pro- 
gress. 

117. Dicouniarin or 6-6-' Dicoiiraaryl. 

R. N. Sen and D. Chakravarti, Calcutta. 

The dicoumarins, 3-3'-dicoumarjd and 4-3'-dicoumaryl, where two 
coumarin nuclei are linked by the lactone rings, were previously obtain- 
ed, the former by Dyson (J.C.S. 1887, 51, 62) and Fittig (Annalen, 1889, 
iJJo, 1) and the latter by Dey and Row (J. Indian Chemical Soc. 1, 107). 
The true dicoumarin of the type of diphenyl (6-6'-dicoumaryl), in which 
two coumarin residues are linked by the benzene nuclei, has now been 
prepared by heating 6-iodo-coumarin with copper powder at 220 . It is 
a colourless solid softening at 290 and completely at 245', difficultly- 
soluble in ordinary' organic solvents except py'ridin. It is insoluble in 
isodium carbonate and bicarbonate solutions but dissolves in hot caustic 
alkalis and also in sodium bisulphite solution like coumarin. Further work 
s in progress. 

118. Coumaro-y-pyrones. 

R. N. Sen and D. Chakravarti, Calcutta. 

The authors previously symthosised coumaro-a-pyrones (Proc. Ind. Sc. 
Congress, 1929 ; J. Indian Chem. Soc. 6, 793) in which two a-pyrone rings 
are condensed with the some benzene nucleus. Coumaro-y-pyrones, where 
one a-pyrone ring and one y-pyrone ring are attached to the same benzene 
nucleus, have now been obtained by the action of malic acid on hydroxy- 
chromoncs and hydroxyflavones and isoflavones. 

119. A synthesis of naphthop^Tones. 

A. S. Bhullar and K. Venkataraaian, Lahore. 

While in the benzene series the Allan-Robinson synthesis of flavonea 
takes place only with phenolic ketones containing at least two hydroxyls 
in the m-position to each other, 2-aceto-l-naphthol condenses readily' 
with acid anhydrides to give naphtho-y-pyrones. We have thus prepared 
2-methyl-naphthopyTone, naphthofiovone and 4'-roethoxynaphthofiavone. 

A noteworthy feature of the reaction with acetonaphthol is the tendency to 
form the 3*acyl derivative ; thus benzoic anhydride and acetonaphthol give 
under certain conditions a 70% yield of 3-benzoyl-naphthoflavone. In 
each case the unsubstituted chromono was separated from the 3-acyl 
derivative by tedious fractionation from alcohol. 

Naphthopyrono, the parent substance of the series, has been prepared 
by condensing acetonaphthol with ethyl formate and sodium and heating 
the oxymethyleno ketone with alcoholic sulphuric acid. 

The preparation of a series of chromones derived from 1 : 3, 1 : 6, and 
1 : 8-dihydroxynaphthalenes is in progress. 

120. ^-Diketones in ring formation. Part iii. 

Umaprasanna Basu, Calcutta. 

In continuation of a previous work (J. Indian Chem. Soc., 1930, 7, 481) 
it has now been found that p-toluoylocetone gives rise to two different 
pyridone derivatives when condensed with oyanoacetamide in presence of 
diethylamine. The main product (about 90 % of the total yield) is 3- 
oyano-4-methyl-0-(p)-tolyl-2-pyridone, m.p. 330-31®, which on hydrolysis 
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yields 4-methyl-6-(p)*tolyl-2-pyndone ; the other isomer is 3-cyano-4-(p)- 
tolyl* 6 -methyl- 2 -pyridone, and gives 4-(p)-toljd.G-methyI-*2-pyridone 
on hydrolysis. 

The O-ether of the above ^-diketone, CH 3 .C(OEt) = CH.CO. 
C 5 H 4 .CH 3 (p) was also condensed with cyanoacetamide. when 3 -cyano- 
4 methyl-6-(p)-tolyl-2-pyridone was excKisively obtained. This again 
suggests that the reaction between p-toluoylacetone and cyanoacetamide 
takes place through the enolic form CH 3 .C(OH)=CH.Cb.CoH 4 .CH 3 (p) 
of the former. Further work with other O-ethers of /9-diketones is in 
progre.ss. 

121. Synthe.sis of munjisthin. 

P. C. Mitter and Harogopal Biswas. Calcutta. 

2-Chloro-G-methoxytoliiene (Ullmann and Panohaud, Annalen, 1906, 
3 ) 0 , 108) is condensed with phthalic anhydride in presence of aluminium 
chloride giving 2'*chloro-3'-methyl-4'-methoxybenzoyl-2-bonzoic ac»d. On 
treatment with sulphuric acid this gives 1 •chloio- 2 -metbyl- 3 -methoxy 
anthraquinone. which on demethylation gives 1 -chloro- 2 -methyl- 3 -hydroxy 
anthraquinone. On oxidation with nitrous acid in presence of boric and 
sulphuric acids according to the method of D.R.P. 273341, this gives 
munjisthin. 


122, Attempts towards the synthesis of nopinone. 

P. S. Mayubahtathan and P. C. Guha, Bangalore. 

The synthesis of a diketo-diester like 1, 1 -dimcthyl*3, 5-dione-2, 6 
cyclohexanedicarboxylic ester was effected by condensing isopropylidene 
malonic ester with ascetoacetic ester. The bridging of the dikotodiester 
in position 2 and 0 by a methylene group is being tried according to the 
method of Carl. E. Kerr (J.A.C.S. 1929, 51, 614) with the object that 

the bridged product can be converted into nopinone. 


123. Studies in the synthesis of higher fatty acids. — Part IV. 
P. Ramaswami Ayyar and V. A. Patwardhan, Bangalore. 


(1) The isolation of y-keto-7-methyloctoic acid (m.p. 47^-48 ) has 
been effected from the products of the reaction between isoamyl magne* 
.Slum bromide and succinic anhydride (or 'methyl ester succinic chloride). 

(2) Similarly yketo- 6 -methylheptoic acid (m.p. 41-42'") has been 
made by the action of isobutyl magnesium iodide on succinic anhydride. 

(3) By the action of an excess (2i mols.) of magnesium ethyl iodide 
on diethyl sebacate, a glycol. CigHaaOa (m.p. 60^) and a liquid hydroxy 
acid (equivalent=244) have been prepared. 

(4) The action of an excess of magnesium methyl iodide on ll-bromo- 

undecylic methyl ester has yielded a glycol C 20 H 54 O 2 (m.p. 81'’) and a 
saturated liquid alcohol as the main product. ' i / 

of an excess (3 mols.) of magnesium methyl iodide 
on me^yl l^urate gives a quantitative yield of the tertiar>’ alcohol 
<^14^300 (b.p. 115-116 /3-5 mm.). 


124. An attempted synthesis of allenecarboxylic acid. 

B. K. Menon, Bangalore. 

. Ethoxy methylene benzyl cyanide, prepared by the action of ethyl 
iodide on c^ymethylone benzyl cyanide, was condensed with benzyl 
■cyanide m the presence of ether and sodium. The sodium compound was 
d^omposed and ay-diphenylglutacononitrile (m.p. 82*) was obtained, 
i u© glutacononitrile was treated with bromine in chloroform solution and 
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H bromo-compound melting at 120 obtained. Further work in tho 
elimination of hydrobromic acid and the hydrolysis of the resulting nitrile 
to the carboxylic acid is in progress. 

125. On the synthesis of uric ackl. 

M. N. Ramaswamy and P. C. Guha, Bangalore. 

The present paper is a continuation of previous work (Proc. Ind. 
Sc. Congress 1930). The stability and method of formation of ring systems 
containing the -CO- and -NH- groups (which are akin to the polypeptides) 
hiiN'e been studied. Phenyl carbonate is a better reagent to introduce 
a ring forming ‘ CO ’ than phosgene as has been formd in the case of 
s\Tithe8is of carbo-oxalyldiurea, from oxalyldicarbamide. The possibility 
of such systems being readily bridged internally has been shown by the 
ease with which glycolyldicarbamide forms a hydantoin derivative. 

126. Synthesis of amino-acids. 

M. N. Ramaswami ayid S. L. Janntah, Bangalore. 

The condensation of aromatic aldehydes with acyl derivatives of 
glycine has been the basis of a useful method for the synthesis of amino- 
acids like tyrosine, etc. The use of glycine is rendered inconvenient owing 
to side reactions resulting in the formation of azlactones and of bodies 
resembling the Schiff’s bases. If, however, glycine ester hydrochloride 
bo employed, these complications do not arise. In this case the result- 
ing product exliibits geometrical isomerism (involving a nitrogen with 
a double bond) which has been studied. The influence of substituents 
in the glycine molecule on the reaction is being investigated. 

127. Asymmetric synthesis. 

P. Neogi and Md. Ishaque, Calcutta. 

(1) Cinnamic acid dibromide. — Dextro and Isevo- rotatory varieties 
were partially obtained on bromination of cinnamic acid, in the presence 
of quinine and cinchonine and removal of the alkaloids. 

Negative results were however obtained in the presence of quinidine, 
cinchonidine and brucine. Positive res\Uts were also obtained with 
chlorination of cinnamic acid. 

(2) Dibroznide of cinnannic aldehyde. 

Negative results were obtained in the presence of alkaloids and 
dextrose. 

(3) Crotonic acid dibromide. 

Negative results were obtained in the presence of alkaloids and 
sugars 

128. Transformation of cu-cyanoacyl amines. 

’ Mohammad Ishaq and J. N. Ray, Lahore. 

ui-Cyanoacyl amines condense with aromatic ortho-nitroaldebydes 
and these on reduction pass to a /^-substituted quinolines. With ortho- 
hydroxyaldehydes they give anilido coumarins. Similar transformations 
to heterocylic substances are described. 


129. Synthesis in the Cyanomaclurin series. 

J. S. Aggarwal and J. N. Ray, Lahore. 

Coumarins on methylation under strictly regulated conditions pass to 
o-nicthoxycoumarinic acids. Those are easily reduced to dihydro-deri- 
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vatives with sodium amalgam. These acids condense with resorcinol to 
give the corresponding ketones. 

A few transformations of these bodies are described. 

130. 1:3; 4:-Triazoles. 

K. L. Bhagat and J. N. Ray, Lahore. 

Diacyl hydrazines react with aromatic amines to give 1 : 3 : 4 -triazoles. 
These substances show properties not unlike strychnine. A number of 
these compounds having properties like strychnine but without action 
on the rhythmic contraction ai\d toxicity of smooth muscles, are 
described. 

131. On the constitution of 2 : 2'-dinitrobenzaldazin. 

K. L. Bhagat and J. N. Ray, Lahore. 

o-Nitrobenzaldehyde gives with hydrazine a product, m.p. 78 * 
which is transformed to a substance m.p. 204 *C. when heated in solution 
or in the solid state. The probable constitution and mechanism of its 
formation is now elucidated. 

132. Experiments in the synthesis of brazilin (VI). 

M. Abdul Haq and J. N. Ray, Lahore, 

oj-Cyano resacetophenone condenses with veratric aldehyde to give 
the corresponding a unsaturated ketone. Experiments arc described on 
the pyrone ring closure of substances of this type. ' 

133. Some new hydrocupreidine derivatives. — Part I. 

S. Ghosh and N. Chattebjeb, Calcutta. 

The preparations of some hydrocupreidine derivatives were taken 
up in order to study their pharmacological and biophysical properties, 
the members of the corresponding isomers, the hydrocupreines, being 
very active physiologically. Excepting ethyl-hydrocupreidine, which is a 
known substance, none of the higher homologues have as yet been 
prepared. As the derivatives of hydrocupreines from the iso-series are 
more active than the normal compounds, the preparation of the hydro- 
cupreidines of the iso-series were taken up Arst. The compounds 
described here are ( 1 ) iso-propyl-hydrocupreidine C22ll3o02N2» ( 2 ) 
isobutyl-hydrocupreidine C23H82O2N2, ( 3 ) Isoamyl-hydrocupreidine 

C24H9402N2» and ( 4 ) secondary octyl-hydrocupreidine C27II40B2N2. 

These derivatives were first prepared like etbyl-hydrocupreidine by 
the cold-process, viz., by keeping a mixture of potassium hydrocupreidine 
and the alkyl iodide in absolute alcohol at room temperature for about a 
month. We modified the process as follows : The potassium compound 
of hydrocupreidine was dissolved in absolute alcohol, treated with the 
alkyl iodide and a small amount of molecular copper as catalyst and 
heated on the water-bath under reflux for about 2 ^ hours. The separation 
of the base was done as usual. The yield of this modified process was 
in most cases better than by the cold-process and there was considerable 
economy of time. 

134. Organo-antimony compounds. — Part V. 

S. C. Niyogy, Calcutta. 

In a previous commimication (J. Indian Chem. Soc. 1930 , 7 , 577 ), 
it has been found that stibinic acids derived from aminobenzylbenzoates 
and benzylaminobenzoates are without any marked action in the 
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treatment of Kala-azar. So far as is known, it appears that the presence 
of an arnino-group together with a stibinic acid grouping is essential for 
the production of an active trypanocide. A series of compounds is now 
being studied containing both the above groupings. 

135. Quinoline stibinio acids. 

R. N. Sen and G. Mukherji, Calcutta. 

With a view to study the properties and the therapeutic value of 
the antimony compounds of quinoline, in which the antimony atom 
occupies the ortho, meta and para positions to the quinoline-nitrogen 
atom, the corresponding diazotised ortho-, meta-, and para-aminoquino- 
lines have been treated with antimony chloride solution and the addition 
products decomposed with cold caustic alkalies, when the sodium salts 
of quinoline-stibinic acids are formed. The ortho- and para-quinoline- 
stibinic acids have been isolated in the pure state. The therapeutic 
values of these compounds are under investigation. 


136. Aromatic di- and poly- stibinic acids. 

S. M. Mjstry and P. C. Guha, Bangalore. 

By following the method of D.R.P. 261,825, a distibinic acid has 
been obtained from 1 : 4-naphthylene-diamine as also from p : p-diamino- 
stilbene. By slightly altering the experimental conditions a di-stibi- 
nous oxide is obtained from p-diamino-stilbene to the complete exclusion 
of the distibinic acid. Tri-stibinic acids have been obtained from sym- 
m-triamino-triphenyl -phosphine, sym.-m-triaminotriphenyl-arsine and 
sym. m-triamino-triphenyl-stibine. 


137. Introduction of arsenic in Coiimarine Neucleus. 

M. N. GoswAm and H. N. Das Gupta, Calcutta. 

With a view to prepare coumarine-arsenic acid 6-aminocouma- 
rine was submitted to Bart’s reaction. The product obtained was a 
light yellow solid after crystallisation from acetic acid. It decom- 
poses at 226'’C and dissolves in alkali to dark brown solution. On analysis 
it was found that it contained about 14% arsenic which shows that 
the compound is tricoumarine-arsenic oxide instead of coumarine-arsenic 
acid. Bart’s reaction was modified by taking a solution of arsenic 
trichloride in hydrochloric acid solution instead of the usual mixture 
of sodium carbonate and arsenious oxide and the reaction was con- 
ducted in acid media. Identical product was obtained. The practical 
advantage of this modification appears to be that the formation of 
tar and tremendous frothing attending the Bart’s reaction are entirely 
avoided. Boeder and Blase method of the synthesis of phenylarsenic 
acid was applied to Coumarin mercuric chloride with a view to prepare the 
Coumarin-anscnio acid but it was found that in contact with arsenic 
trichloride Coumarin mercuric chloride suSered entire decomposition. 
Coumarin mercuric chloride used in this experiment was prepared by 
the method of Boeder and Blase as applied in the preparation of phenyl 
mercuric chloride and the authors do not find any justification for 
the limitations in its preparation as set forth by Sen and Chakrabarty 
(J.I.C. Soc. 1929). 

Further experiments regarding the introduction of arsenic in other 
Coumarins and Naphthacoumarins are in progress. 
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138. A new method of preparing mercury derivativ’es of 

organic compounds. Part II. 

P. Neoc4I and Md. Ishaque, Calcutta. 

P. Neogi and S. Neogi (J.C.S. 1927, 30) showed that the period 

of induction in the interaction of mercuric chloride and sodium bicarbo- 
nate is greatly enhanced in the presence of glycerol. Advantage has 
been taken of this phenomenon by Neogi and Cliatterjee (J.I.C.S., 
1928) in developing a method of preparing mercurj' derivatives of 
organic compounds. Nayak and co-workers, with the authors’ per- 
n\ission, have applied this method to the preparation of mercury com- 
pounds of malonamide and its derivatives. In this paper the method has 
been applied to the preparation of mercury derivatives of thymol, o-, 
m-, and p-toluidine, a- and /9-naphthylamine, a- and )3-naphthol. Car- 
yacrol gives no compound thus showing the influence of some groups 
in the benzene nucleus on the reaction. 

139. New methods of preparation of Halogenomercuri phenols. 

V. V. Nadkarny, Bombay. 

Meroxiration of phenol by mercuric chloride in the presence of a 
small quantity of NaOH has been effected. A mixture of inonohalo- 
geno-compounds was obtained. (This method differs from those used 
by Desesquelle, and P. Neogy ; the former used a phenolate and then 
the composition of the compound obtained is not established. Neogy 
using NaHCOa and glycerol, — obtains a compound which on double decom- 
position wtth NaCl gives the required halogeno derivative). 

Also phenol has been mercurated by mercuri-acetamide. This 
method has given a general mode of preparation which applies not 
only to all the mono-halogeno (t.e., fluoro, chloro, bromo, iodo,) but 
also to the di-halogeno mercuri derivatives of phenol. 

140. On lignoceric acid from the seeds of adenanthera 

pavonina. Part II. 

P. Ramaswami Ayyar, Bangalore. 

In continuation of work previously described (see Proc. Ind. Sc. 
Congress 1928, p. 161) the following new derivatives have been pre- 
pared '.^Methyl esUr, (C 25 H 50 O 2 m.p. oS*^) ; lAgnoceryl alcohol^ (C 24 H 50 O 

)» lAgnoceryl iodide^ (C 24 H 50 I m.p. 49-o00 ; lAgnocernne^ 
(^ 4 H 6 p imp. 61-52°) ; lodo-acid, {C 24 H 47 IO 2 m.p. 74-75°); Hydroxy- 
acid, (C 24 H 48 O 3 m.p. 94-95°); Methoxy-acid, (C 26 H 50 O 3 m,p. 61-62°); 
and Uotncosanui ac^ by degradation (C 28 H 40 O 2 m.p. 73 - 74 °). 

The work is being continued, 

141. Oxidation of “ Embelin ” with nitric acid. 

D. B. Limaye and G. R. Gogte, Poona. 

Hefter and Feuorstein regarding the oxidation of 
T j o contradicted by Kaul, Roy, and Dutt (Proc. 

Ind. Sc. ^ngress, i929t 148), who isolated pelargonic acid as against 
lauric acid by the foimer authors. As one of us had observed the 
formation of launc acid by the action of nitric acid on “ Vidangin ” 

V 1926 1 151), a substance oloselj' related to 

•?.mbeUn , and isolated from the berries of “ Embelia Ribes ”, the 
action of lutnc acid on “Embelin” itself was studied. 

In all experiments an ^id melting at 43-5°C. and identical with the 
ordinaiy launc to which normal structure has been assigned, was 

isolated along with lauronitrile and lauramide. 
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In a later publication, however, Kaiil, Roy, and Dutt (J. Ind. Chem 
Soc. 1929 y y\, 577) do not refer to their having isolated pelargonic acid, 
but mention a new acid — isolauric acid — melting between 33* tind 
35 C, as obtained by the action of nitric acid on “ li^mbelin In view 
of our results we doubt the formation and the individuality of their 
isolauric acid, and confirm the results of Softer and Feuerstein. 

142. A® Carene. 

B, Sanjiva Rao and G. A. Sreenivasan, Bangalore. 

A 3 Carene nitrosate has been separated into two modifications by 
repeated fractional crystallisation. The action of bases on the nitrosate 
has been studied. Results of oxidation of carene with benzoyl-hydro- 
peroxide are described. 

143. Studies in optical rotation. Part II. 

S. M. jMistry, S. M. Patel, and P. C. Guha, Bangalore. 

By condensing 1 : 4-naphthylene-diamine with p-acetyl-amino-ben- 
zaldehyde, a compound was obtained which after hydrolysis of the 
acetyl groups was condensed with camphor-quinone. The compound^ 
obtained, viz., 1 : 4-naphthylene-bis-iminobenzylidene-bis*imino-camphor, 
(m.p. 239'C) contains 17 double bonds and shows the highest optical 

rotation recorded as yet ^Mjg^gQ=22049'9®. 

144. Studies in optical rotation. 

S. M. Mistry and P. C. Guha, Bangalore. 

The following compounds have been prepared for condensation 
with camphorquinone : — 

(а) pp-diaminodinaphthyl*urea. 

(б) pp-diaminodiphenyl-hydrazodicarbonamide. 

(c) pp-diaminodiphenyl-azodicarbonamide. 

(d) pp-diaminodiphenyl-glyoxal. 

(e) pp-diaminoazobenzene. 

(/) pp-diaminohydrazobenzene. 

iff) pp'diaminobenzil. 

(A) 1 : 4>diaminoanthracene. 

pp-Diaminobenzophenone and the free amine obtained by the hy- 
drolysis of the condensation product between anthraquinone and acetyl- 
p-phenylene-diamine, do not condense with camphorquinone. 

Further experiments are in progress. 

145. Studies on phototropism in solution. Part III. 

B. SiNOH and B. Bhaduri, Cuttack. 

This work is a continuation of that already described {J. Amer. Ohem. 
Soc.y 1921, 43y 333 ; Journ. Ind. Chem. Soc., 1924, 1, 46). 

A chloroform solution of a-naphthylamino-d-camphor turns green 
in sunlight. The change is accompanied by marked acidity of the green 
solution. It is further found that the phototropic change is also brought 
about in bromoform as well as in a solution of ethyl alcohol containing 
iodoform. 

On the other hand, a solution of the substance in the following halo- 
genoted solvents does not exhibit phototropy : — carbon tetrachloride, 
ethyl iodide, and ethylene dibromido. 

Sodium ethoxide as well as a trace of water inhibit the phototropic 

change. 
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The rotatorj’^ power ol chloroform solution of a-naphthylamino cam- 
phor before and immediately after exposure is the same. It increases 
gradually on keeping the solution in the dark, although the gx’eon colour 
of the solution is discharged and replaced by yellow. The rotatory power 
in bromoform solution of the substance is very slightly affected, and it is 
not affected at all in an alcoholic solution in the presence of lodoforin 
on exposure, although the original colourless solution changes to green and 

then to yellow. , i. * 

a-naphthylaminocamphor on acetylation loses its phototropic 

behaviour. 

146. Studies on the Dependence of Optical Rotatory Power 

on Chemical Constitution. Part X. The Rotatory 
Dispersion of Stereoisomeric Aryl Derivatives of 
Imino and Amino-Camphor and C'amphorqiiinones. 

B. SiKGH and H. P. Basi'-Malltc, Cuttack. 

In this paper the condensation products of aniline, o*. m- and p-iodo- 
aniline with camphorquinones (d-, 1-, dl-) and their reduction products 
are described. 

O-iodophenyliminocamphor occurs in three forms. These are shown 
to be polymorphic and not isomeric by the method already described 
(Singh, Journ. Ind. Chein. Soc. 1929, 6, 1007). The rotatory dispersion of 
these compounds are determined for four wave-lengths, namely. Nan 5893, 
Hgj.ell 6780, Hggr- 5461, and Hgvio- 4358. 

In several cases the rotatory dispersion is found to be ** simple", for 
example, o-iodophenylaminocamphors (except in ethyl alcohol), enmphor- 
quinones, and the remaining substances in some solvents. 

The rotatory power of the dextro- and laevo- isomerides are identical 
within the limits of experimental error. These substances further support 
the assumption of the physical identity of enantiomers as regards their 
optical rotatory power. 

147. Studies on the Dependence of Optical Rotatory Power 

on Chemical Constitution. Part XI. Stereoisomeric 
oo'-stilbenebisamino-, and bisaminocamphors : oo'- 
stilbenebisaminomethylenecamphors : oo’-Dibenz 3 d- 

bisimino- and bisamino-camphors : and oo'-Dibenzyl- 
bisaminoraethylenecamphors . 

B. K. Singh uTid B. Bhaduri, Cuttack. 

oo’ 'Diaminostilbene ( tran^. ) and oo'-diaminodibenzyl are condensed 
with the three stereoisomeric camphorquinones and oxymethylene cam- 
phors. The bisiminocamphor derivatives are reduced in the usual way. 

The aryl derivatives of bisaminomethylenecamphors have liighor 
rotatory power than the corresponding ones from bisamino-camphors, but 
lower than those derived from bisiminocamphors. It is, however, curious 
that the rotatory power of oo'-dibenzylbis-iminocamphor is higher than 
that of oo'-stilbenebisiminocamphor, although the conjugation in the 
former compound is broken. 

The rotatory dispersion of these compounds is determined in six solvents 
for nine wavelengths (from 6708 to 4880 AO ) at 35°. In every case except 
oo'-dibenzylbisaminocamphor, the rotatory dispersion is found to be 
“ simple ”, t.c., it can be expressed by the one-term equation of Drude, 

[a]=±k/A2-A2o. 

According to Pasteur’s principle of molecular dissymmetry the d- and 
I - forms are represented as true mirror images of one another, differing in 
sign, but absolutely identical in all their numerical properties. 
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data^or Y agreement m the numerical values of the dispersion 

stm dextro and laevo enantiomerides now presented, furnishes 

stiU further evidence m the correctness of this fundamental assumption 


148. Stud^s on the Dependence of Optical Rotatory Power 
on Chemical Constitution. Part XII. The Rotatory 
Dispersion of Stereoisomeric Aryl Derivatives of 
Aminomethylenecaziiphors. 

B. K. iSiNGH, Tabaprasad Barat, and Bhutnath 

Bhadxjbi, Cuttack. 

condensation products of oxymethylenecamphors (d-, 1 -, and 
dl.) with aromatic monamines, e.g. aniline, m-toluidine, p-toluidine. 
a-naphthylamme and ^-naphthylamine are described, a-naphthylamine 
gives two forms which appear to be polymorphic. 

The rotatory dispersion is determined for six solvents and eight wave- 
lengths at 35 °, In all cases the dispersion is foimd to be “simple” and it 
can ^ expressed by the one-term equation of Drude, [ a ]= ± AZq), 

The rotatory power of the dextro and laevo isomerides is identical 
i.e. It can be expressed by the same equation. ’ 


149. Attempts to elucidate the constitution of plumbagio. 

Nathu Ram and K. Venkataraman. 

Plumbagin, the essential constituent of Plumbago rosea, P. europea, 
etc., has been shown by Madinaveitia and Gallego ( 1928 ) to be a methyl* 
hydroxy-naphthaquinone. From the analogy of Lapachol, the yeUow 
pigment from the wood of the Lapacho tree, which has been shown by 
Hooker (J.C.S. 1896 ) to be 2 -y-y-dimethyl-allyl- 3 -hydroxy-a-naptha- 
quinone. Fieser {J.Amer.O. S., 1927 ) has prepared Lapachol by heating the 
O-alkyl other of 2 -hydroxy -a-naphthaquinone. We are synthesising both 
the naphthaquinones by the interaction of phenyl acetyl chloride with the 
appropriate alkyl malonic ester ; treatment with sulphuric acid would lead 
to a tetra-hydronaphthalene carboxylic eater. Hydrolysis of the ester 
and decarboxylation would give an alkyl naphthoresorcinol which on 
oxidation, would give the desired alkyl hydroxy naphthaquinone. 


150. The Constitution of Alkanin. Part II, 

M. V. Betrabet and G. C. Chakravarti, Bangalore. 

Further experiments support the molecular formula, C80H28O8 suggest- 
ed for alkanin previously (Proc. Ind. Sci. Congress, 1930 ). On bromina- 
tion by different methods alkanin yields three distinct bromoderivatives, 
C 3 oH 2608 Br 2 , C8oH2408Br4 and CsoH2208Bro ; and tetraacetylalkanin 

yields a tetrabromoderivative, C 8 oH 2 o 08 (CO.CH 3 ) 4 Br 4 . Benzoylation pro- 
duces the tetrabenzoyl derivative, C 8 oH 2408 (CO.C 6 H 5 ) 4 . The carbethoxy 
derivative has the composition, CaoH20O8(COOC2 H5)2 and the barium 
compound corresponds to the formula, (C8oH2708)2Ba. 

Acetylation and benzoyla tion of dimethoxyalkanin yield dimethoxy- 
diacetyl alkanin, C8oH2408(OCHa)2(CO.CH3)2 and dimethoxy dibenzoyl 
alkanin, C8oH24O0(OCH8)2(CO.CpH5)2 respectively. The observed mole- 
cular weights of some simple derivatives of alkanin are in close agreement 
with their formulae. 


161. The pigments of Tecoma flowers. 

C. V. Ramaswami Ayyar and K. Venkatabaman, Lahore. 

The isolation of two flavone pigments from the yellow flowers of 
Tecoma glauca, a common herbaceous plant in Bangalore, is described. 
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152. The pigments of the flowers of Poinciana regia. 

C. V. Ramaswami Ayyar and K. Venkataraman. Lahore. 

The bright red flowers of the Gold Mohur tree were dried at room 
temperature in vacuvim and extracted with 2% methyl alcoholic hydro- 
cloric acid- The anthocyoiiin pigments were precipitated by ether and 
partly piirified by two repetitions of the same process. The crj'stallisation 
of the scarlet flakes thus obtained was effected by the methods of WiUstii- 
tter and of Karrer. The reactions and properties of the anthocyanin 
and of the anthocyanidin obtained by hydrolysis are described. 

From the etheral residues a flavone, identifled as quercetin, was 
isolated. It was precipitated as the lead salt, which W€^s then hydrolysed 
with boiling dilute sulphuric acid. The flavonol was converted into its 
hydrobromide and the product of hydrolysis was crystallised from aqueous 
acetic acid (cf. A.G. Perkin, Chem. Soc. Proc., 1914, 30, 177). 


153. Bhadravati wood tar. 

Y. K. Raghytnatha Rao and B. S. Rao, Bangalore. 

The constituents of the tar were determined by fractional distillation 
and solvent extraction. Distillation decreases the quantity of alkali- 
snluble constituents owing to decomposition. The following constituents 

of the tar have been identified and in some cases quantitatively estimated: 

Ortho, meta and para cresol, xylenols, ethyl phenol, guaicol, creosol 
ooeruU^ol and pyrogallol ether. The unusual presence of a resorcinol 
derivative is also indicated. Other constituents are pyridine and its 
homologues, several ethers, hydrocarbons and acids. 

The alkali -soluble portion was divided into 10 fractions by distillation 
imder reduced pressure and the phenol coefficient of each fraction deter- 

^ned. The values varied from 3 to 12 reaching a maximum at the 9th 
fraction. 

Cracking of the tar at atmospheric pressure at 500®C gave an increase 
m the amount of phenolic bodies. 


154. The estimation of acetone in methyl alcohol. 

S. I). SuNAWAXA and M. C. T. ICatti, Bangalore. 

Messinger’s method for the estimation of acetone was found misatis- 
factory m prj^ence of methyl alcohol although the standard conditions 
sug^sted by Goodwin were observed. {J.A.C.S.y 42, 1920, 39-45). Methvl 
alcohol wM found ^ become oxidised to formic acid by the hypoiodite. 
the rate of the re^tion diminishing with time owing to the simultaneous 
OMdation of h^oioffite to lodate. The formation of iodate from hypoio- 

^ bimolecular reaction. The method suggested bv 
Scott-Wilson mvolvmg precipitation with mercuric cyanide wm found to 

« n® m methyl and ethyl alcohol solutions, 

amounts as small as O . Ol . mg. bemg capable of detection. 


155. The molecular organic compoimds of 1 : 3 dichlor 4 : 6 

dinitrobenzene. 

H. S. Jois and B. L. Makjttnath, Bangalore. 

- o foraation of the molecular organic compounds of 1 : 3 dichlor 
4:6 dimtrobenzene with naphthalene, a-naphthol and /S-naphthol has been 
observed by means of the cooling curves of mixtures of the components. 
The compounds with naphthalene and a-naphthol could bo crystaUised 
pure from benzene. But that with /J-naphthol could not be crystalUsed 
from the usual solvents as it dissociated during the process 
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166. o-Dinitrobeiizene as an impurity in m-dinitrobenzene. 

P. K. Bose, Calcutta. 

The presence of traces of o-dinitrobenzeno in m-dinitrobenzene (pre- 
pared from nitrobenzene) may be shown by the violet colour which 
develops when a warm alcoholic solution of m-dinitrobenzene is suc- 
cessively treated with liquor ammonia and a little sulphuretted hydrogen. 


157. o- Dinitrobenzene as an analytical reagent. — Part I, A 
delicate test for reducing sugars. 

P. K. Bose, Calcutta. 


On heating a mixture of o-dinitrobenzene, a reducing sugar and an 
alkali solution, a beautiful violet colour is developed. The reaction is not 
given by non-reducing carbohydrates. The limit of detectability is one 
drop of 0‘025% in 2 c.c. of solution in the case of glucose and most other 
reducing sugars. 


158. o-Dinitrobenzene as an analytical reagent. — Part II. 

P. K. Bose, Calcutta. 

.4. polyhydric phenol having at least two OH- groups in the ortho : or 
para- position to one another gives a violet or purple colour with o-dinitro- 
i)enzene in alkaline solution. Meta- derivatives give negative results. 
This test might be used with advantage for the location of OH- groups in 
natural products of unknown constitution. 


159. o-Dinitrobenzene as an analytical reagent. — Part III. 

P. K. Bose, Calcutta. 

Sulphuretted hydrogen, even in minute quantities, gives a violet 
colour with a warm alcoholic solution of o-dinitrobenzene in presence of 
ammonia or alkali. The action of various sulphur compounds on 
aromatic ortho-dinitro-compounds is being studied. 


160. Phthalazines. — Part III. 

J. S. Aogarwal, I. D. Khera, and J. N. Ray, Lahore. 

Extension oi the work of Aggarwal, Darbari, and Ray has now led to 
the synthesis of phthalazine analogues of papaverine. These substances 
are hydrolysed by alcoholic hydrochloric acid and phthalic anhydride to 
aldehy do -ketones of the aromatic series. A number of these hydrolytic 
products are now described. a acyl ^ alkyl hydrazines give almost quan- 
titative precipitation of copper complexes. These are being explored for 
a rapid method for estimation of copper. 


161. Attempts to find Anti-malarials. — Part VI. 

K. S. Nabang and J. N. Ray, Lahore. 

Azlactones derived from o-nitrobenzaldehydes and hippuric acid give 
iminazoloncs when treated with aromatic amines and Cu powder. These 
on reduction pass to quinoUno-iminazoles. These substances have a part 
of their structure derived from quinine and the iminazole part b^g 
partly analogous to harmala group of alkaloids, it is expected that they 
will be of value in sub-tertian malaria. This is being investigated jointly 
with Prof. Hesse of Breslau. 
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162. Synthesis of Triazines : Action of aminoguanuline on 

orthodilcetones. 

S. C. De and P. C. Dutt, Muzaffarpur. 

The communication deals with the preparation and properties of 
>ome triazine derivatives obtained by the condensation of aminoguanidine 
.vith the various derivatives ot acenaphthoquinone and isatin, such as 
l-nitro and 3 : 4-dinitro acenaphthoquinones, bromoisatin, dibromoisatin, 
•hloroieatin, dichloroisatin, nitroisatin, etc., with a view to study the 
effects produced on the colour of the triazines by the introduction of 
different elements or groups of elements. The triazines thus obtained 
iye wool in various shades ranging from yellow to reddish brown. 

163. Complex pyrodiazolones. — Part I. 

T. N. Ghosh and M. V. Betrabet, Bangalore. 

Andreocci (Gazetta, 1889, 19 , 448) obtained a pyrodiazolone by 

condensing acetylurothane with phenylliydrazine. From the reaction 
mixture he isolated, besides the pyrodiazolone, another crj’stalline 
compound whose constitution he could not definitel 5 ’’ establish. Acetylure- 
thane has now been condensed with phonj'lhydrazine, p-nitrophenyl- 
hydrazine etc. under different experimental conditions and in each case 
a mixture of an amidino which does not form any azo-derivative and a 
pyrodiazolone derivative has been obtained. By condensing the pyrodia* 
zolone which contains the (-NH-CO-) grouping, with anthranilic acid, 
a mixture of carboxy-phenylimino-pyrodiazolone and pyrodiazolone- 
4 : 5-quinazoUne derivatives has been obtained. Acetylurethane reacts 
with thiosemicarbazide and its substitution products to yield, in each 
cose, two compounds, viz. — a hydrazo-amidine compound which gives an 
azo-derivative on oxidation with ferric chlorides and the corresponding 
pyrodiazolone compound. 

164. Isomeric imino-thiobiazolones and imino-thiol-thiobia- 

zoles. — Part III. 

S. Li. Janniah and P. C. Guha, Bangalore. 

Besides the isomeric compounds isolated before (Ind. Sci. Congress 
Abs. 1929, p. 21, No. 67), the phenyl and tolyl substituted hydrazo-dithio- 
dioarbonamides have also been found to exist in two different isomeric 
forms and to yield isomeric compounds on ring closure. Thus the acetyl 
derivative (m.p. 224°) of diphenylhydrazodithio-dicarbonamide (m.p. 
187°) gives on hydrolysis with hydrochloric acid of different concentrations 
two isomeric compounds melting at 249^ and 208° the former obtained also 
from the hydreizide by treating directly with concentrated acid. The 
ditolyl hydrazido behaves in a similar way. The consideration of these 
results and the absorption spectra curves suggest a similarity in structure 
between the new compounds obtained by hydrolysis and endoxy-amino- 
tliiobiazole. 

165. Isomerism in the triazoJe senes, 

S. L. Janniah a7id P. C. Guha, Bangalore. 

3 : 5-Dithiol-l : 2 : 4-triazole (m.p. 190°) gives an acetyl derivative, 
m.p. 330°, which on hydrolysis, instead of giving back the original 
compound yields a compound, m.p. 228°, which is isomeric with the 
dithiol triazole. Similar cases of isomerism is being studied with other 
4-jr-substituted dithiol triazoles. 3 : 5-Arainothiol-l : 2 : 4-triazolo on 
acetylation and subsequent hydrolysis gives back the parent compound. 
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X66. Complex quinazoUnes. 

P. K. Bose and others. Calcutta. 

Heterocyclic compounds containing the system -N=C(C1)- in the 
nng readily condense with anthranilic acid forming complex quinazolones. 
On treatment with alkali the quinazolone ring opens up and the carboxylic 
acid thus obtained reverts to the original quinazolone by the action 
of heat or suitable dehydrating agent-s. 


1 67 . Oi-aldehydo-phenolphthalein. 

R. N. Sen and K. C. Kar Calcutta. 

Phenolphthalein gave a mono-^dehyde (J. Indian Chem. Soc., 1929, 
6, 53—63.) by the aplication of Hiemer and Tiemann’s reaction in an 
alkaline solution, in which it presumably exists in a quinonoid configuration 
with only one phenolic group active. With a view to preparing the 
corresponding di aldehyde, phenolphthalein has been first reduced with 
zinc dust in an alkaline solution (Annalen, 202, 36-140) and the reduced 
product in caustic soda solution has been treated with a mixture of alcohol 
and chloroform (4:1), added slowly with constant stirring at 50°-60® C. 
The di*aldehyde, thus obtained, when crystallised from dilute alcohol, is a 
slightly yellowish crystalline substance (fine needles) softening at 234® C 
and decomposing at 237'’C to an amber coloured liquid. It gives a 
bisulphite compound, a di-oxime, a di-semicarbazone, and a di-phenyl- 
hydrazone. It reduces ammoniacal silver nitrate solution, giving a 
beautiful mirror, but it does not reduce FehUng’s solution. It 
dissolves in anuuonia, sodium-bicarbonate, sodium-carbonate and caustic 
soda solution, giving colourless solution in all cases. The alkaline solution, 
if allowed to stand exposed to air gradually turns pink. The aldehyde 
is oxidised by atmospheric oxygen and more readily by alkaline potassium 
ferricyanide into di-aldehydo-phenolphthalein which is imder investigation 


168. The cyanine dyes. 

M. Q. Doja, Patna. 

A general survey has been made of all the published work on the 
subject, ample references to the original papers being provided. In 
the review special attention has been paid to the more chemical side of the 
problem. The paper ends with a roference to some interesting points 
which still await investigation. 

169. A handy manometer for the organo-chemical laboratory. 

M. Q. Doja, Patna. 

The setting up of a small direct reading and fairly accurate manometer 
has been fully described. Diagrams are also given wherever necessary. 

170. Di-Salicylaldehyde and dyes derived from it. 

R. N. Sen and S. Dutt. 

Di-salilcylaldehydo or 4 : 4-dihydroxy-3 : 3-dioldehydo-dipheny 
melting at 185®C has been prepared by Reimer and Tieman’s reaction 
on p-p-dihydroxy-diphenyl with an yield of about 60% using chloroform 
mixed with alcohol. It gives a di-jphenylhydrozone, a dioxime, a di-se^- 
oarbazone and a dibenzoyl derivative. It undergoes benzoin condensation 
and reacts with acetone in an alkaline medium. 

Di-Salioylaldehyde produces interesting dyes — (1) azo-methine dyes — 
by its condensation with mono and diamines (ring compounds being obtain- 
ed in the case of ortho and para phenylene diamines), (2) Pyronine dyes — 
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by condensation witli resorcinol, pyro^allol and dietliyl-nn-aininophonol, 
H 2 SO 4 (sp. gr. 1. 84) being used as condensing agent, (3) triphenyl 
methane dyes when condensed with dimethyl aniline and ortho cresotinie 
acid. 

The resorcinol compound produces an orange shade on silk and 
wool (octabromo deriv’ative — a red shade), the pyi'ogallol compound black 
and green shades on iron — and chromium-mordanted wool respectivly. 
the compound with o-cresotinic acid yellowish-red shades on aluminium- 
and chriimium-mordanted wool, the dimethyl aniline compound a green 
shade and di-ethyl-m-amino-phenol compound a violet shade on silk, wool 
and tannin-mordanted cotton. 

171. Dyes derived from thiohydantoin. 

G. P. Pendse and 8. Dutt. 

Tliiohydantoin has been found to condense readily with aromatic 
nitroso and isonitroso compounds in presence of acetic anhydride to 
form deep coloured compounds which dye cotton and wool from an 
alkaline bath. The reaction takes place between the nitroso group and 
the methylene group of thiohydantoin. The products are crystallised 
from pyridine or glacial acetic acid. 

172. Dyes derived from Acenaphthenequinoiie ; azines, azo- 

nium, and anilino compounds. 

S. K. Guha, Patna. 

In continuation of the work of Sircar and Gulia {J. Chem. Soc., 1924, 
12o, 336) this paper further describes the comparison of the tinctorial 
properties of certain azine and azonium derivatives with those of the cor- 
responding Phenanthraquinone derivatives. (Sircar and Dutt, J. Chem. 
tioc., 1922, 121, 1944), (Dutt, J. Chem. Soc.y 1922, 121, 1951). The follow- 
ing compounds have been prepared : 3-Chloroacenaphthaphenazine, 3- 
Chloroacenaphthatolazino, 3-Bromoacenaphthatolazine, 3-Chloroacenaph- 
thanaphthazine, 3-Bromoacenapthanaphthozinc, 3-Chloroacenaphthaphe- 
nazineazine, 3-Bromoacenaphthaphenazineazino, Phenyl-3-Chloroacenaph- 
thanaphtazonium nitrate, Phenyl 3-Bromoacenaphthanaphthazonium ni- 
trate. 

These compounds are all well-defined crystalline substances, character- 
ised by high melting point. They dissolv’e in concentrated sulphuric acid 
with a charskcteristio colour from which water precipitates the original 
substances as flocculent mass and well adapted for dyeing (from an acid 
bath). Their dyeing shades on wool are quite even and vary from yellow 
to reddish brown. 

Mukherjee and Watson («7. Chem. Soc., 1916, 109, 625), Sircar and Dutt 
(Loc. Cit.), and Dutt (Loc. Cit.) have shown that Bromine atom is replaced 
by Ullman’s method (Ber., 1901 34, 2174) in the Phenanthraquinone series, 
giving rise to anilino compounds which are deeper in colour. Anticipating 
the same to happen in the Acenaphthenequinone series the author applying 
Ullman's reaction got 3-anilino-acenaphthenequinone and 3-anilino-ace- 
naphthaphenazine from the corresponding bromo compounds. They are 
amorphous black coloured substances. Further work in this direction is 
in progress. 

173. l-Aldehydo-2-oxy anthraquinone and dyes derived from 

it. 

R. N. Sen and S. Roy, Calcutta. 

An alcoholic solution of chlorofoim (3:1) reacts with 2-oxy-anthra- 
quinone in aqueous alkaline solution on the boiling water bath producing 
25% ortho aldehyde ; microcrystalUne powder from nitrobenzene, melting^ 
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above 300^. (Tii-semicarbazone, also does not melt below 300®C) The 
aldehyde condenses with dimethyl-aniUne, in the presence of hydrochloric 
acid, and with resorcinol, ortho cresotinic acid and diethyl-m-aminophenol 
m the presence of concentrated Sulphuric acid to produce interesting dyes, 
ihe C—O groups in the anthraquinone ring do not react in these con- 
densations. The oxidised dimethyl-aniline compound, dyes silk and wool 
blue and greenish-blue shades, the diethyl-m-aminophenol compound 

I ^ reddish-violet shade, and the resorcinol compound an orange 
shade ; the ortho-cresotinic acid compound, on oxidation with nitros 3 d- 

sulphate, dyes wool a yellow shade which changes to reddish-brown bv 
after-chroming. 

174. Dyes obtained from phenanthraquinone. 

S. C. De and P. C. Dutta, Muzzaffarpore. 

continuation of the work of Sircar and Dutta (J. Ind. Chem. 5oc., 
1924, 1, 201) the present mvestigation was undertaken with a view to 
study the effects produced on the colour of the monoazines by the introduc- 
tion of an additional chromophoric azine ring in positions adjacent to each 
other. A number of quinoxalophenanthrazines have been prepared and 
their colours have been compared with those of the monoazine derivatives 
— such as phenanthraphenazines and phenanthranaphthazines and with 
those of the phenanthraphenazinazines having two azine rings connected 
through a benzene nucleus and it has been found that the quinoxalophen- 
anthrazines have got deeper colour than those of the corresponding 
monoazines but have bghter shades than those of the phenanthraphena- 
zinazines* 

4 

175. A new synthesis of Crystal Violet, 

R. N. Sen and Ashutosh Mitkherji, Calcutta. 

Crystal Violet has been successfully synthesised, in high yield, by a 
new method, namely, by bringing about a condensation between excess of 
carbon tetrachloride and dimethyl aniline in the presence of anhydrous 
aluminium chloride, as in Friedel and Craft’s reaction. It is necessary to 
moderate the reaction, in the beginning by cooling, after which it is carried 
out at room temperature for some time, and is finally finished on the 
water bath. 

The work is in line with Hofmann’s synthesis of Fuchsine from carbon 
tetrachloride and aniline, and with the condensations of chloroform, carbon 
tetrachloride and iodoform with resorcin and other aromatic hydroxy com- 
pounds. <Sen, Sinha, and Sarkar, J.I.C.S., 1, 303, 1925.) 

Similar other condensations with chloroform and carbon tetrachloride 
are in progress. 

176. 6 and 7-aldebydo-8-oxyquinolines and dyes derived 

from them. 

R. N. Sen and S. Roy. 

An alkaline solution of 8-oxyquinoline when heated on the water bath 
with a mixture of alcohol and chloroform (3 : 1) gives 10% 7-ald^ydo-8- 
oxyquinoline, reddish microcrystaliine powder melting above 260® (phenyl- 
hydrazone melting at 143® and 30% 6-aldehydo-8-ozyquinoline melting 
above 260® (phenylhydrazone, m.p 120®) ; the ortho compound giving a 
deep greenish-yellow tinge with Ferric chloride while the para compound 
producing a faint yellowish colouration. 

The aldehydes have been condensed with dimethyl and resorcinol 

in the presence of concentrated hydrochloric acid and with ortho -oresotinio 
acid in the presence of concentrated sulphuric acid to produce triphenyl- 
methane dyes. Pyronine dyes have been obtained by condensing the 
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aldehydes with (1) diethyl*ra-amino-phenol and (2) resorcinol in presence 
of sulphuric acid. The oxidised dimethylaniline compounds dye wool and 
silk a deep blue shade and the oxidised ortho crosotinic acid compounds 
dye a beautiful orange shade; the diethyl m-amino-phenol compounds 
producing a reddish-violot shade. The resorcinol compounds when the 
pyrone ring is not closed (when condensed with Concentrated hydrochloric 
acid) dye silk and wool a golden yellow shade, while by closing the pyrone 
ring (when condensed with Concentrated Sulphuric acid) the compounds 
produce a reddish orange shade. 


177. Studies on Pyronine dyes. 

R. N. Sen and S. Sinha. 

No convenient method is known at present by which Rosamiues could 
l>e obtained in one stage by the condeusai ion of bonzuldehyde with 
dimethvl-m-aminophonol. It has now becii observed that iin aldeliyde 
condenses with dimethyl-m-aminophonol producing Kosamine dyes with 
pyrone ring formation in one stage and with good yield in the presence of 
concentrated sulphuric acid at 160-190 , which acts both as a dehydrating 
and an oxidising agent. 

With a view to determine whether the reaction admits of a general 
application and also to study the influence of the nature and position of 
certain groups in the aldehyde molecule on the colour and fluorescence of 
such pyronine dyes, dimethyl-m-aminophonol has been condensed with 
Benzaldehyde, ortho-, meta-, and para nitrobenzaldehydes, mota and para- 
aminobenzaldehydes, dimethyl -p-aminobenzaldohyde, ortho, meta-, and 
para hydroxy benzaldehydes, anisaldehyde, Vanillin, Mota and para chloro 
benzaldehydes, ^-Naphthol aldehyde. Furfural, cinnamic aldehyde and 
paraldehyde. The reactivity of the Substituted benzaldehydes is generally 
much greater than that of benzaldehyde and the substituent in the meta 
position generally increases the reactivity of the aldehyde more than the 
ortho and para substituents ; of all the aldehydes investigated, furfural is 
the most reactive, the reaction taking place at about 130°C. The influence 
ol the ortho and para substituents on the colour and fluorescence of these 
compounds is generally much greater than that of the meta substituents ; 
the nitro and the hydroxy compounds are much bluer than the unsubsti- 
tuted compounds. The nitro group completely destroys the fluorescence. 


178. Tetraphenyl methane dyes. Part II. 

R. N. Sen and M. Ghosh, 

Sen and Banerjeo {Proc. Ind. Sc. Congress, 1929) obtained Tetraphen- 
ylmethane dyes by condensing rosaniline base with aromatic amino and 
hydroxy compounds. Similar dyes have been now obtained by condensing 
(1) crystal violet base and (2) malachite green base with aromatic amino 
and hydroxy compounds in the presence of fused sodium acetate at 
160-180'’o with a yield of 60 to 80%. They are as good dyes as the 
triphenyl methane dyes though they do not contain any ordinary chromo- 
pbore and do not admit of a quinonnoid configuration according to the 
usually accepted mode of tautomerisation. 

The compounds derived from the crystal violet or the malachite green 
base may be regarded as the base, in which the carbinol ‘OH’ has been 
replaced by a phenyl residue with or without any auxochromic group, and 
their colour is generally similar to that of the parent base more or less 
modified by the additional auxochromic groups. The condensations of 
crystal violet and malachite green bases with the following amino and 
hydroxy compounds have been studied ; aniline, dimethyl aniline, phenol, 
anisol, resorcinol, resorcinol dimethylother and methyl salicylate. 
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179. Attempts to prepare dyes from fluorenone. 

A. C. Sircar and K. C. Bhattacharyya, Calcutta. 

Ring structure, with its compact arrangements of double linkatres 
promotes absorption in the visible part of the spectrum, t.e., produces 
colour. rhis IS markedly demonstrated in the case of fluorenone which is 
yellow, whilst benzophenone is absolutely colourless. Again the 
ortho-diketone benzil is only yellow, whilst the corresponding closed ring 
ortho-diketone phenanthrnquinone is orange red. 

Tliat the colour of such ring-structiucd compounds can be further 
deepened by the introduction of groups m the nucleus has been shown by 
\> atson and his collaborators. 

The object of the present investigation was to prepare dyes from 
fluorenone in the same way as has been done from benzophenone on the 
one hand and phenanthraquinone on the other. A good number of dyes 
has now been prepared Irom fluorenone. They are described in the paper. 
A new derivative of fluorenone, viz., 2-iodo-fluorenone has also been 
prepared. 


180. Mercury acetamide as a mercurating agent. 

K. G. Naik and L. D. Shah, Baroda. 

Mercury Acetamide has been systematically used for the first time for 
the preparation of organo -mercury compounds. The following compounds 
were investigated: — (1) Cyanacetmethylamide, (2) CyanacetethyUmide, 
(3) Cyanacetpropylamide, (4) Cyanacetbutylamide, (5) Cyanacetamyla- 
mide, (6) Cyanacetiso-hexylamide, (7) Cyanacetiso-butylamide, (8) 
Cyanacetheptylamide, (9) Cyanaceticester. (10) Cyanacetamide, (11) 
C^anacetanilide, (12, 13, 14) Cyanacet o-m-and p-tolylamidcs, (16) Cyanacet 
benzylamide, (10) Cyanacet a-napthylamide, (17) Cyanacet )3-napthyla> 
mide, (18) Cyanacet Xylidide, (1:3:4) (19) Cyanacet Xylidide, (1:4; 6). 

By the interaction of these amides with mercury acetamide in dilute 
alcoholic solution, the hydroxy-mercury derivatives of the general 
constitution 


CN 

—CO 


>C< 


H 

HgOH 


were obtained. 

The properties of these mercury derivatives indicate the presence of a 
very weak C-Hg bond such as is always found when the carbon involved is 
alpha to a carboxyl or a carbonyl group. The actions of hydrochloric 
acid, hydrogen sulphide, potassium iodide, phenyl hydrazine, etc., havo 
been studied which indicate the presence of a very weak C-Hg bond in- 
these compounds. 


181. The interaction of metallic sodium with compounds 
containing a reactive methylene (CH 2 -)group. 

K. G. Naik and L. D. Shah, Baroda. 

An attempt has been made to study the reactivity of the hydrogen- 
atoms of a reactive methylene (CH 2 — ) group, by studying the case of 
formation of the sodio derivatives of a number of substituted Oyanoaceta- 
mides. During these investigations one of the negative groups (CN^) was 
common to all compounds and the negativity of the other group was 
slowly altered. 

'Ihe following substances were examined : — 

(1) Cyanacet m-toluidide, (2) Cyanacet o-toluidide, (3) Cyanacet 
p-toluidide, (4) Cyanacetbenzylamide, (6) Cyemacet a-nap- 
thylamide, (6) Cyanacet /3-napthylamide, (7) Oyanacetre 
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ester, (8) Cyanacetamide, (9) Cyanacetmethylamide, (10) 
Cyanacetbutylamide, (11) Cyanacet hepbylamide. In all the 
above cases only mono-substituted derivatives of the general 
constitution 

*^^^CH.Na 
R.NH CO^ 

were generally obtained. 

The results of these investigations afford clear evidence that the 
interaAion of metallic sodium with compounds containing a reactive 
Methylene (CH 2 -) group depends largely on the electronegative character 
of the attached groups. 


182. Interactions of oxalyi chloride with substances contain- 
ing a reactive Methylene (OHg-) group. 

K. G. Naik and P. N. Besai, Baroda. 

The present investigations were undertaken with a view to study the 
reactivity of the two hydrogen atoms of the reactive Methylene groxip. 
The interaction of Oxalyi Chloride with the following substances was 
investigated. 

(1) Malondi-p-tolylamide, (2) Malondi-m-tolylamide, (3) Malon- 
di-o-tolylamide, (4) Malondia-napthylamide, (5) Malondi-^-napthyla- 
mide, (6) Malondi-phenylamide, (7) Malondi-benzylamido, (8) Malon- 
di-methylphenylamide, (9) Acetoacctanilide, (10) Ethyl malonp-toly- 
lainate, (11) Ethyl m^on o-tolylamate, (12) Ethyl malon a-napthylamate, 
(13) Ethyl malon Xylilamate, (1:3:4) (14) Ethyl malon Xylilamate, 
(1 : 4: 6:) (15) Ethyl malon phenylamate. Two types of compounds 
were obtained; Type I. Compounds (1) to (6) react with Oxalyi Chloride 
yielding the cyclopropane derivatives of the general constitution 

R.NH CO CO 

>C< I 

R.NH CO CO 


Type TI. compounds (6) to (9) react with Oxalyi Chloride to give open 
chain compounds of the type 


R.NHCO 

R.NHCO 


CH.CO.CO.CH <; 


CONHR 

CONHR 


In the case of compounds (10) to (15) the hydrolysis of the ester group 
takes place leading to the formation of the acid derivatives : — 


COOH.^ 


COOH 

CONH.R 


It was also found that the reactivity of the hydrogens of a methylene 
group is influenced in much the same way by the adjacent groupings 
as was found by Naik and his other collaborators. 


183. The unsaturatioii and tautomeric mobility of heterocyclic 
compoimds of the thiazole type in relation to modern 
electronic conceptions. 

R. F. Hunter, Aligarh. 

In this paper, the following problems have been investigated : — 

(i) The lability of the unshared electrons of the nuclear nitrogen 
atom in benzthiazole derivatives. 

(it) The reversion of N-dibromides containing singlet linkages, to 
the conventional ammoni um ion structure. 
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{m) The isolation of a senes of stable N-dibromides which are 
/•a pentahalides of P, As, and Sb. 

(n) Ihe effect of fluorine and iodine substituents on the tautomeric 
mobuity of semi-cyclic amidines. 

(v) The unsaturation and tautomeric mobility of simple mono- 
nuclear thiazole compounds. 


The whole field of the earlier work has been revised in the light of 
modern electronics and evidence is adduced for the operation of a lone 
singlet linkage in certain special cases of polybromide ion formation. 


1S4. Active i^rinciples from Sola7itim Xayitkocarpuyn . 

D. D. Kanga, Ahmeclabad. 

This drug which is common throughout India is “ much esteemed as 
an expectorant and is used in cough, asthma, catarrhal fever and pain in 
the chest. Its vernacular name is Bhuringni (Bombay). 

Fruits were examined separately as well as the whole plant. 

A Gluco-alkaloid is found in the fruits. On hydrolysis with acid 
^ gives a crystalline alkaloid (il.P. 174-75°C) and a sugar which is yet to 
be identified. The alkaloid gives an insoluble hydro-chloride. Another 
cry.stalline substance (shining plates) is obtained from the petroleum ether 
extract of the crude drug with a M.P. 245°C (sharp). 

Whole 2>lont : The same gluco-alkaloid is found here also. Tho 
crystalline substance (M.P. 245'C) mentioned above is not found here but 
a green crystalline substance, apparently homogeneous, is obtained from 
the alcoholic extract. This is found to be a complex substance giving 
tests for a chloride, a nitrate, potassium, a trace of iron and more than 
one organic substance. From the aqueous extract potassium chloride 
(cubes), and potassium nitrate (long flat needles) crystallize out. 

The investigation of both the drugs is proceeding. 


IS.5. Oeometrical inversion in light. 

B. K. Vaidya, Liverpool. 

1. Quantum efficiency determinations for the inversion of the 
following geometrical isomers have been made : maleic and fumaric acids ; 
citraconic acid ; o-couroaric acid, cinnamic and isocinnamic acids. The 
mean respective values are : 0.048, 0.117, 0.182, 0.030, 0.609, and 0.206, for 
the wave length 313/x/i, with slight variations depending on the concen- 
tration of the solution. 

2. It is suggested that in substances showing selective absorption, 
the quantum efficiency value would approach unity as the exciting radia- 
tion decreases in wave length, within one of the pholochemically active 
bands. As far as the present work is concerned the substances showing 
general absorjDtion, or those in which the exciting radiation fails to fall 
within an active band, appear to have a low quantum efficiency. 

3. ^ Measurements on the velocity of inversion of cinnamic and iso- 
cinnamic acids which totally absorb the incident energy show them to- 
belong to tho zero order reaction. 

4. Possible reasons for the inactivity of mesaconio acid and orotonio 
acid are discussed. 


186. Raman effect in some geometrical isomers. 

B, K. Vaidya, Liverpool. 

1. Raman spectra for methyl acetate and dimethyl esters of maleic, 
fumaric, citraconic, and mesaconic acids (two pairs of geometrical isomers) 
hove been obtained on a large Littrow model spectrograph giving high 
dispersion. 
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2. The difference between a cis and a irons molecule is noticed m 
the lower absorption frequencies corresponding to regions of long wave- 
lengths 1S-16/A and 32-35/i. This is probably the result of the difference 
in the molecular rotational frequencies of the two molecules. 

3. As the CIS and the trans molecules possess similar groups and 
linkincs, the higher absorption frequencies which originate from various 
chemical bonds are the same in both the molecules. All these frequencies 
have been identified with definite chemical bonds. 


187. Condeosation of butyl chloral with gallic acid and the 
three cresotic acid. 

A. N. Meldbum and B. N. Katrak, Bombay. 

The present investigation was undertaken with a view to compare the 
behaviour of butyl chloral with that of chloral in condensation with the 
benzene nucleus. Using sulphuric acid as condensing agent (as used with 
chloral) butyl chloral has been condensed with hydroxy and methoxy 

benzoic acids. ^ . t i - i 

1. (a) 1 Molecule of butyl chloral and one of acid give a phthalide 

(gallic, trimethoxy benzoic and syringic acids). 

(6) 4 Molecules of butyl chloral and one of gallic acid give a com- 
pound containing the phthalide ring and a heterocyclic ring. ^ • j 

2. (a) Butyl chloral and the cresotic acids in presence of hydro- 
chloric acid combine in the proportion of 1 : 1. 

(fc) Butyl chloral and the cresotic acids combine in the proportion 

of 1:2. .... . 

Generally chloral and butyl chloral behave in a similar way m these 

condensations : there are minor divergencies in behaviour. 


188. Investigation of the method of differential dialysis, with 
special application to the separation of the digestion 
products of the proteins. 

S. V. Desai, Pusa. 

The preliminary portion of the work has been devoted to the study 
of the dialysis of simple chemical substances. The separation of these is 
shown to be possible by differential dialysis using membranes of graded 
permeability prepared under certain standard conditions. The differential 
dialysis of starch solution yielded fractions w’hich gave different coloura- 
tion with iodine. 

The differential dialysis of commercial peptone through a particular 
series of graded membranes gave fractions which agreed fairly closely 
with the fractions obtained by salt and other precipitation methods. The 
distribution of nitrogen in these fractions showed a progressive increase in 
the ratio of amino to peptide nitrogen as the fractions became more 
complex. 

Proteolytic digests were prepared from Gelatin, Bgg albumin. Fibrin 
(blood), Gluteliu (wheat), and Casein. 

The degree of digestion by pepsin was different in each case, and^ in 
general was higher than had been previously recorded. The non-amino 
nitrogen of the digest corresponded to that computed from the distribu- 
tion of nitrogen of the corresponding protein estimated by acid hydrolysis, 
showing a resemblance between pepsin hydrolysis and acid hydrolysis. 

The maximum digestion of gelatin by trypsin showed the extent to 
which hydrolysis is possible by this enzyme, again the amount of diges- 
tion was much higher than that recorded by previous workers. _ The 
TtiHin point of interest is that the nitrogen of the digest which is not 
converted into amino nitrogen after acid hydrolysis is considerably 
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greater than in the case of gelatin or its pepsic digest. 
SgMti^“° nitrogen content appeared to be greatly increased 


Thus the 
by trj'ptic 


differential dialysis of the digests through a series of graded 

which difiered from elch other in nitrogen 

nf fractions of irregular composition the 

anuno to peptide nitrogen increased as the fractions themselves 

/-If- distribution of non-amino nitrogen 

was more striking. Apart from the simple non-amino nitrogen ichieflv 
aramomo) which readUy dialyses out with the simpler split-products, the 
non-^ino mtrogen appears to be concentrated in the most complex 
factions of all, suggesting the presence of either the - arginine nuclei ’’ of 
-is^ossel or the pre-existence of ring structures in the protein molecule 


189. Mechanism of phytosyntliesis of proteins in plants. 

K. S. Varadachar, Bangalore. 

This problem which has baffled all previous workers is sought to be 
attacked, by feeding the nutrient-nitrate, asparagine, ammonium salts or 
amino acids through the stem with the aid of a hypodermic syringe 
needle. The method of injection consists in fixing a hypodermic syringe 
needle diagonally in the stem and attaching a reservoir of the solution to 
the needle so that the injection is done slowly under hydrostatic pressure. 

The plants (Helianthus annus) which have been raised in glazed pots 
on sand containing all nutrients except nitrogen respond readily to the 
treatment. They are being collected at definite intervals and examined 
for the distribution of nitrogen in various forms. Results of considerable 
interest have already been obtained. 


190. Investigations on some cell-wall constituents of plants. 

H. S. Sharma, Bangalore. 

Lignified tissues like those of teak, and pine yield high percentages of 
lignin and hemicolluloses and low ones of pectin, while nonlignified tissues 
like those of turnip, radish and palm fruit yield the reverse. 

Pectin exists in the cell-wall as mono-methylated and tri-methylated 
pectic acid and there are indications of the former being isolated. The 
hemicelluloses vary in the percentages of their constituents depending 
largely on the nature and the process of metabolism of the plant con- 
cerned. 

Attempts are being made to trace the exact nature of the changes. 
Pectin -► Hemicellulose -► lignin and Pectin -*■ Sugars Alcohols. 

Attempts are being made to arrest the change at the pectin stage, so 
SB to help preservation of fruits. In the case of vegetables, the comple- 
tion of the change culminating in Lignification at ripening may not be of 
much food value and the use of such vegetables at the pectin and 
faeraicellulose stage is desirable. 

Pectin readily undergoes decarboxylation on treatment with weak 
alkalis. Thus treatment with 0*5% edkali yields products similar to 
hemicelluloses which contain smaller percentages of uronic acid and resist 
further decarboxylation. A quantitative study of the change from pectin 
to hemicelluloses is being attempted. 

191. Preparation and properties of fish-gelatin. 

H. Jai Kam, Bangalore. 

Qelatin obtained from fish-skins was purified by electrolytic methods 
and freed from mucin, condriotin, etc. 

Fish-gelatin did not e^arate as a pure fiocoulum in acid, alkaline or 
neutral media. Tlie purified product consisted mainly of the soluble 
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form and behaved like heated cmimal gelatin or soluble ana-gelatin 
•obtained by the an-ionic flocculation of bone gelatin in alkaline media. 

The gelatin is not readily precipitated by salt solutions. On addition 
of ammonium sulphate although the precipitation commences at 36 
saturation, it is complete only at 90—96%. It is, however, completel>' 
precipitated by alcohol or acetone. 

Osmotic pressure measurements show that the gelatin is a complex 
protein with a high molecular weight. 

There is no temperature “lag” in the viscosity of this gelatin and 
the viscosity remains practically unaltered on heating. 

There was no increase in the basic fractions as a result of treatment 
with acids in the cold showing a similarity with ana-gelatin in that no 
di-lysine is produced under such conditions. 

192. The basic hydrolj’sis products of fish-gelatin. 

H. Jai Ram, Bangalore. 

The basic hydrolysis products of fish-gelatin were examined in detail. 
In addition to arginine, histidine and lysine, the basic fraction of fish- 
gelatin contained oxy -lysine, CH 2 (NH 2 ) . CH 2 . CH 2 • CH(OH) . CH(NH 2 ) • 
COOH, which was isolated by Kingston aiid Schryver’s carbamate 
method. “ Protoctine ” could not be found in the hydrolysis products. 
There is indication to show that this gelatin contains minute quantities of 
a hitherto undescribed base w’hich is extractable with absolute alcohol 
from the lysine fraction. This base reduces an acid solution of potassium 
permanganate, is easily soluble in alcohol and water. It is exceedingly 
hygroscopic. 

193. Influence of electrical treatment on enzymes present in 

seeds. 

K. Venkatagiri, Bangalore. 

Passage of alternating current (210 V, 0*15 amp.) for about 1 hour 
through salt solution in which barley is soaked and subsequent germina- 
tion leads to preparation of a malt having 40% more diastatic power 
than that obtained from the same barley without electrical treatment. 

The increased activity is not due to adsorption of either the whole 
salt or one of the ions. A preparation of the enzyme obtained by dialysis 
of the extract from treated malt is more active than a similar one from 
untreated malt. The treated malt contains less protein than the un- 
treated one. 

Lipase in resting castor seed does not respond to electrical stimu- 
lation. 

194. Studies in enzyme action. — Part V. ‘ Thermoresistance ’ 

of papain. 

N. Desikaohae, Bangalore. 

Papain which is soluble in water is not, by itself, thermoresistant. It 
is however able to withstand even the temperature of boiling water when 
present together with freshly coagulated papaya latex which is mostly 
protein. Means of preserving this valuable property in commercial pre- 
parations are being studied. 

195. Studies in enzyme action. — Part IV. The nature of the 

coagulating ferment in papaya milk. 

N. Desieaohab, Bangalore. 

As in the case of blood, the coagulation can be hastened by addition 
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cLm^cInn^ “"'r'* b' presence of oxalate. The 

cnemicai and the biological changes involved in the above anrl the 

allied phenomena have been discussed. aoo%e and the 

196. Power alcohol from papayas previously lanced to milk 
papain. ^ 

N. Desikachar, Bangalore. 

(67% on the dry weight) of 

ed ^ diiferent strains of yeasts show- 

ed that .S Jorgensen gave the best yields, 98°^ of the sugar being con- 

n ®9“‘'’"'erit of alcohol. Additions of a^onium and 
P phosphates h^tened the rate of fermentation and helped to 

secure the high yield cited above. 

A conservative estimate shows that it will pay to raise papayas even 
It It IS merely for the manufacture of industrial alcohol. The fruits are 
obtainable at practically all the seasons of the year, the sugars easily 
extr^ted. and the fermentation carried out in a short space of time. 

The taste and the flavour of the fermented product suggest that the 

liquor may find favour at least among certain sections of people as an 
alcoholic beverage. * ^ 


197. Dilatometric studies in enzyme action. — Part II. Urease 

and arginase. 

H. B. 8reerangachar and M. Srebnivasaya, Bangalore. 

enzymic hydrolysis of urea and arginine has been followed by 
dilatometric method (iSct'ence Congress Proceedings, 1927, 14, 171 ; 
Btochem. J., 1929, 23, 975). In the case of urease the contraction is so 
great that even with 1 mm. bore capillary the course of hydrolysis can 
e^ily be followed. The applicability of this method to the estimation 
of urea in physiological liquids is indicated. 

198. Amylase from wheat. 

D. V. Kar.markar and V. N. Patavardhan, Bangalore. 

Amylase from germinated wheat is found to be more active than that 
from barley malt. The enzyme from ungorminatod wheat has no liqui- 
fying action. The optimum temperature of wheat -malt-amylase lies bet- 
ween 49* and .>8®; the optimum reaction is Ph 4.6. The dry amylase 
loses its activity if heated for one hour at 160*. The enzyme undergoes 
an irreversible loss of activity on prolonged dialysis. Pepsin inactivates 
the enzyme. 


199. Amylase from rice. 

1). V. Karmarkar and V. N. Patwardhan, Bangalore. 

Amylase from germinated rice is found to have activity equal to that 
from barley malt. The optimum temperature is 60“C. and the optimum 
reaction, Pn 4.7. The enzyme undor|coes loss of activity on dialysis as 
well as on standing. Pepsin has no action on the enzyme. Further work 
is proceeding. 

200. Physico-chemical studies on enzymes ; Amylase. 

K. VuiTKATAGiRi, Bangalore. 

Physical and physico-chemical factors associated with the activation 
and tho' detoiTnination of amylase under different conditions have been 
studi ed. 
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201. Inactivation of Castor seed lipase. 

S. N. Godbole and D. R. Paranjpe, Nagpur. 

Different oils were hydrolysed by Tannakas castor*seed-lipase 
method. But the locally obtained oil from Indian black mustard seeds 
showed this phenomenon. The mustard oil obtained by petrol extraction 
shows normal hydrolysis. The Bonducella oil obtained from the seeds by 
pressure also showed inactivation. Both these oils contain sulphur gluco- 
side. Sulphur glucoside from Bonducella added to any normal oil also 
inhibits the hydrolysis. Probably oils contaminated with glucosides con* 
taining sulphur show this effect. 

202. Estimation of maltose in plant extracts by maltase. 

N. Narasimhamurty and M. Sreenivasaya, Bangalore. 

A reliable method for the estimation ot maltose in mixtures of sugars 
occurring in plant extracts and tissue fluids has been described wherein 
an enzyme extract rich in both maltase and invertaso has been used as 
the hydrolysing agent. The method is selective in its action and com- 
pletely eliminates the errors inherent to the method of acid hydrolysis. 

203. An investigation of the alcohol extract of Fenugreek. 

{Trigonellum Foenum-Graectim). 

M. Sreentvasaya, B. N. Sastry, and Y. V, Srinivasa Rao, 

Bangalore. 

The white amorphous body which separates on addition of acetone 
to the alcohol extract referred to in the last year’s communication has 
been fractionated into pyridine soluble and pyridine insoluble portions the 
latter being rich in sulphur. The pyridine soluble portion has been frac- 
tionated further by successive additions of chloroform, resulting in four 
precipitates which were purified by dissolving in alcohol and precipitating 
by acetone. All the fractions are optically active, the last fraction being 
definitely laevo rotatory (-21 *5®). Acid hydrolysis of each of the fractions 
results in the liberation of a reducing sugar which has been identified as 
galactose. Experiments point to the conclusion that the pyridine soluble 
portion consists of a mixture of two galacto-Upins, the dextro lipin occur- 
ring in a higher proportion. 

204. Chemical constituents of the root bark of Plumbago 

Rosea. 

V. N. Patwardhan and M. C. Tummtnkatti, Bangalore. 

The alcoholic extract of the powdered root bark was extracted with 
petrol-ether, ether, chloroform, ethyl-acetate, acetone and alcohol. 
Plumbagin, the presence of which was reported by one of us (M. C. Tummin- 
katti) at the Calcutta Meeting, was all extracted by petrol-ether and 
ether. Besides plumbagin, the fatty material contained in the petrol- 
ether and ether extracts is being examined. It contains sitosterol (m.p. 
136^ — 136®). Chlorofoim, ethyl acetate and acetone extracts yield 
nothing definite. Glucose was identified in the alcoholic extract. Further 
work is being carried out. 

205. The constitution of the active principle of Corchorus 

CapsidariSy Part II. 

N. Sen, Dacca. 

Corchoritin, a new non-glucosidic bitter substance, m.p. ‘218-220, has 
been isolated from jute-seeds and in all probability has the composition 
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formation of a monoacetate m.p. 120-122* and a ohenv- 

®«^^t>lishes the^presence of a hydroxyl 
frA« coi'tains no aldehydic or ketonic carbonyl grouping and no 

presence of a lactonic grouping^is shown bv 
the slow titration of the solution with aqueous alkali hydrLiL in prl^en^ 

’ 'f and reacts with bromine (Iodine value = 136*6 . 

^elds a vplW dilute sulphuric acid 

z/nc I? compound Cio Hu Og m.p. 97*. which on distillation with 

vieM^^ ir^ ^ white sublimate, which has a naphthalene-like smell and 

’^nt It has not been definitely characterised. Oxida- 
AT?rV T u "•*^*^*® yields a nitro compound, succinic acid, oxalic acid 

treatment with permanganate leads to a 
kotocarboxjj^hc acid which gives a positive iodoform reaction with alkaline 
lodiim solution and therefore must contain — CO.CHa group. 

Corchoritin, therefore, appears to contain two hydrogenated rings in 
the molecule and is closely related chemically to corchogenin, Cie U^eO^i- 

the hydrolysed product of the glucoside Corchorin described in Part I 
{Ind. Sc. Congress, 1930). 


206. Alcoholysis of cocoanut oil. 

M. N. GoswAnn and S. Rabianujam, Calcutta. 

The simultaneous hydrolysis and esterification of fatty acids liberated 

n by means of catalysts other than Hydrochloric Acid. 

The following have been used : — 

(0 Phosphorous Oxychloride ; (m) Benzene Oleo-Sulphonic Acid ^ 
(lit) Naphthalene Oleo-Sulphonic Acid; (iti) Piperidine; 
(v) Piperidine Hydrochloride ; (vt) Pyridine. 

In each case the same amounts of oil, methyl alcohol, ether and the 
catalysts were used. Comparative experiments with Hydrochloric Acid 
were also done under similar circumstances. It was observed that of all 
the catalysts used Phosphorous Oxychloride came next to Hydrochloric 
Acid in giving good results. 

Detailed experiments are in progress. 


207. A Method for the determination of the saponification 

value of highly coloured oil. 

H. S. Jois, B. L,. Manjitnath, and S. Venkatarao, Bangalore. 

It was observed during the course of some investigation on highly 
coloured oils that the usual method of determining the saponification 
v^ue faded, as the end point with phenolphthalein could not be accura- 
tely gauged. The electrometric methods of determining the end points con 
only be used when suitable apparatus is available. It was found, for this 
purpose, that the Albert method for the determination of the acid number 
of dark coloured resins as modified by Cobum (Industrial and Engineering 
Chemistry. Analytical Edition 181, 2, 1930) could be applied with very 
satisfactory results. The method also holds good for the determination of 
the acid numbers of coloured oils and mixed acids in the regular oil 
analysis. 

208. The saponification of emulsified oils. Part — I. A new 

method for the determination of the degree of emulsi- 
fication. 

P. C. Spbbbs and R. L. Gupta, Lahore. 

During the course of the study of the saponification of emulsified oils* 
it was found that there is a definite break in the electrometric titration 
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curve o£ a particular emulsion, and that this break is different for different 
emulsions. It was, therefore, felt that this may be utilised £is one of the 
methods for determining the extent of emulsification of the oils. Experi- 
ments were carried out in this direction and the results obtained were 
compared with the e.m.fs. developed as a result ol the Thomson Ther- 
moelectric Effect and the comparison was quite satisfactory. Efforts are 
still being made in this direction to examine the sensitivity of the method. 

209. Chemical examination of tlie roots of Hygrophylla 
Spinosa. 

N. N. Ghatak and 8. Dutt, Allahabad. 

Hygrophylla Spinoaa of the natural order of Acanthaece is a plant 
growing in marshy places throughout India. The roots, seeds and leaves 
are widely used in Indian medicine. The chemical examination of the 
root led to the isolation of a new phytosterol C 28 H 4 (jO hav’ing a melting 

point at 193'^. The phytosterol has a specific rotation (x)^° = 27.8 . 

Henry (J., 1920, 119, 1624) claims to have isolated a phytosterol of the 
same molecular formula, but melting at 265’^. He holds this compound 
as an exception to the other members of this family in its acetyl derivative 
having a low’er melting point than that of the parent substance, and also 
in its being laevorotatory. So apparently the phytosterol isolated by 
Henry is quite different from the phytosterol of the present authors. The 
acetyl derivative of the present compound melts at 206“'. 

A yellow oil, a light green wax and a large amount of maltose have 
also been obtained from the roots. A bromo derivative and a digitonide 
have been prepared from the phytosterol. By the action of thionyl 
chloride a crystalline chloro derivative was obtained, but it was foimd to 
contain sulphur as well. 

210. Investigation of the dried rind of the fruit of Qarcinia 
Qamboyia . 

K. I. Kurivan and K. C, Pandya, Agra. 

Qarcinia Gamhogia is a small evergreen tree of the Western coast and 
Ceylon. Among other things it gives an edible fruit of a pleasant acid 
taste. The dried rind of the fruit is extensively used as a condiment and 
is eaten with fish as a substitute for tamarind, in Cochin, Travancore, and 
South Malabar. In Travancore it is known as KODUMPULI in Mala- 
yalam. In appearance it has some resemblance to the fruit of Qarcinia 
Indica, or kokum, a better known member of the same family. 

M hile the acid principle in tamarind has been well investigated by 
Sudborough imd Vrindhachalan, the authors are not aware of any work 
done on Qarcinia gambogia. 

The rind of the fruits was obtained from Kottayam (South India) 

and indicated the presence of free acid and salts, including iron, calcium, 

magnesium, sodium, potassium, tartaric acid, citric acid, phosphoric acid 
and reducing sugars. 

The quantitative results were : 

Free : 100 grams of the dried rind required 11*45 grams of 
!XaOxl. 

Tartaric acid : Percentage of potassium hydrogen tartrate 13’6, 
corresponding to 10*8 % tartaric acid. 

Phosphoric acid ; determined as calcium triphosphate 1*52 %. 

Reducing sugars calculated as glucose : 

aqueous extract gave 7*4 %. 
acid » 15*2 %. 

alkali „ 14*8 %. 
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Thus th© amount of tartaric acid present is much less than in tamarind, 
and as the tree is less abundant than tamarind, it can be thought of still 
less as a commercial source of th© supply of tartaric acid. 

2H. Examination of the fruit-pulp of Parkia Biglandulosa 
(Black Pods), Part I. 

P. Bamaswami Ayyar and V. A. Patwardhan, Bangalore. 

The whitish pulp yields to methyl alcohol 20 per cent, of a syrupy 
liquid. Th© latter after being freed from a small percentage of saponin 
by means of lead acetate shows in a 30 per cent, aqueous solution an 
[x]d= + SS"* but verj* slight reduction towards Fehling’s solution. After 
hydrolysis with dilute acid th© [a]D changes to 12® in a 6 per cent, 
aqueous solution and it further yields €in osazone melting at 203’', besides 
showing considerable reduction with Fehling’s solution. Further work is 
in progress. 

212. The occurrence of carvacrol. 

Jagjit Singh and B. Sanjtva Rao, Bangalore. 

The oil from Thymus serpyllum has been found to contain car" 
vacrol (42%), trace of thymol, p-cymene, terpinene, linalol, bomeol and 
caryophyllene. 


213. Formation of curcumone. 

N. C. Kelkar and B. Sanjiva Rao, Bangalore. 

Experiments on the formation of curcumone from curcuma oil are 
described (Rupe, Ber. 1910, 42 , 2515). During this investigation a more 
complete investigation of the curcuma oil has also been made and it has 
been found to contain a-phellandrene, cineol, bomeol, zingiberene, and 
sesquiterpene alcohols. 


214. Chrysalis oil from Mysore silkworms. 


P. Ramaswami Ayyar and V. C. Parbkh, Bangalore. 

The chrysalids yielded to 
reddish-brown oil which had 

petroleum ether 20.4 per 
the following analytical 

cent, of a clear 
characteristics : 

Sp. gr. 26725® 


0*9208 


27* 

n D 


1 *4742 


Acid value 

Saponification value 
lo^ne value . . 

II II II 

18*7 

202*0 

117*6 



The composition of the fatty acids is being studied. 


216. Oil from the seeds of moringa pterygosperma (Gart). 



RAMASWA] 




Ayyab and V. 0. 


Pabbkh, Bangalore. 


The seeds of which a bitter variety was procured from Kathiawar 
contained 65 per cent kernels and 36 per cent, husks. The kernels 
yielded to petrol 26.6 per cent of a clear yellow oil, which has the 
following characteristics : — 

Sp. gr. 33728® = 0‘9022 


27® 



1*4638 
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Acid value . . = 

Saponification value = 

lo^ne value . . = 

Unsaponifiable matter = 

The mixed acids freed from 
ing analytical data : 

Mean molecular weight = 
Iodine value . . = 

Unsaturated acids = 


17*9 

183-3 

65-0 

3*7 per cent. 

unsaponifiable matter gave the 

303-6 

65-3 

73-3 


follow- 


The composition of the fatty acids is being studied. 


216. Investigation of the oil of Undi {Crdophylium inophyl- 
lum). 

H. W. Patwardhan, Nagpur. 

The oil was procured from Ratnagiri. The oil is used as an illu- 
minant in those parts. It has a dark greenish colour and a peculiar 
odour. On analysis the following constants for the oil were obtained; — 


Acid value 
Saponification value 
Iodine value 
Hehner number 
Unsaponifiable matter 
Refractive index 
Specific gravity 
Acetyl value . . 


24-0 


204-0 

102*0 

92-3% 

1 - 7 ^ 

1-4776 at 28®c. 
0-932 
24-8 


The fatty acid from the ether extracted soap has a dirty green 
colour and furnishes the following constants : — 

Mean molecular Wt. . . 294 

Iodine value . . . . 104-0 


The saturated and the unsaturated acids were separated by Twichell’s 
lead-salt-alcohol method. The percentages of the saturated and the 
unsaturated acids were 23*7 and 76*3 respectively. The mean mole- 
ctdar Wt. of the saturated acids is 350. The imsaturated acids gave 
138 as the iodine number and 281 as the mean molecular Wt. 

The oil was hardened In the presence of nickel pumice catalyst 
cmd the hydrogenation was seen to progress normally. 

Further work is being carried on. 


217. A study of Niger seed oil Quizoiia abyssinica 


N. P. Kalb, Poona. 


The cold pressed oil, golden yellow in colour, is a drvinjz oil. I.V 
126. 4; S. V. 196.7. K » 

The composition of the insoluble fatty acids : 


Unsaturated acids 
containing-Oleic 

a-modifioation of LinoUo 
other modifications of Idnolic 
Saturated acids 

oontaining-Myristio and Laurie 
Palmitic . . 

Stearic 

Arachidio and Lignocerio 
On bromination the oil gave 
Tri-linoleate . . 

Di-lino-oleo 
Other mixed glycerides 


36-4% 

46-7% 

16-9% 

86-4% 

• • ♦ ♦ 
2-6% 

61-8% 

33-2% 

2-4% 

14-6% 


2 to 2.4% 
20 to 22 % 
The rest 
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The fre«)i oil oi\ exposure to air thickened slowly as a result of 
hydrolysis and oxidation, with the formation of anhydrides or lactones. 
The oil dried in 12 to 18 hours when treated with driers. ^Vhea 
thickened by blowing with oxygen at higher temperatures, peroxides 
and ketones or aldehydes were formed. 

The oil in the seed at various stages of formation after fertilisa- 
tion showed and increase in the iodine value and decrease in the saponi- 
□cation value and acid value. At the earlier stages^ reducing sugars 
were found in appreciable quantities which went on decreasing and at 
last vanished when the seed is fully developed. Starch could not be 
detected at any stage of the development of the seed though other 
carbohydrates and proteids were found to accumulate to a certain 
stage and then to decrease to a slight extent. 

21S. Investigation of the oil from Baheda seeds {Terminalia 

belerica). 

J. G. Shrikhande and S. N. Godbole, Nagpur. 

The oil was extracted with petrol-ether. It had a brownish-yellow 
colour and n characteristic odour. The following are the constants for the 
oil : — 

Percentage of the oil 
Sp. gravity 

Refractive index at 27’8® c. 

Saponification value 
Iodine value 
Acetyl value 
Unsaponifiable matter 
Hehner value 
Acid value 

The fatty acids from the ether extracted soap 
yellow colour and gave the following constants : — 

Mean molar weight 

Iodine value of the mixed fatty acids . . 

The percentages of the saturated and unsaturated fatty acids were 
39 and 60 respectively. 

Mean molar weight of the saturated acids . . 282 

Mean molar weight of the liquid acids . . 279-280. 

219. Parkia Oil. 

D. R. Parakjpb, Nagpur. 

The oil is obtained by extraction from the crushed seeds of Parhia 
biglandtUosa legumes. Petrol ether extraction gives 16-6% yield of a pale 
yellow oil, solidifying between 10’ and IS'’, "^e saponification value is 

189 6 ; iodine value 80*87 ; specific gravity *9209 at 16® ; refr. ind. 1*4706 at 
21 *2® ; Reichert Meissel v^ue 1 *2 ; Polensky value *26 ; Hehner number 94*7 
and unsaponifiable matter^ 1*11. The oil has no acetyl value. The mixed 
fatty acids from the dry soap have mean molar weight 290*2 ; iodine 
value 81*8; titre 39*5; saturated acids 69*77% and unsaturated acids 
40*0% (Twitchel). The mean molar weight of liquid acids was 283 and 
iodine value 134*8 ; refr. ind. *4582 at 45'’. The absence of hexabro- 
xnides leaves only the oleic and linolio acids, the proportion for which 
works out at oleic : linolic s43‘70 : 60*30 which is confirmed from the- 
bromination products. The m.p. of tetrabromide separated is 113®. The 
saturated acids possess mean molar weight 288*0; refr. ind. 1*4370 at 
05® and gives titre test 53*5®. The fractional distillation and subsequent 


42% 

*9093 

1*464 

181 

97 

23*72 

P5% 

92o/o 

Nil 


have a brownish- 


285 

98 
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oxaminatioa of tho methyl eators of saturated acids gave tlie composition 
of saturated acids as palmitic : stearic : behenic as 40*4(> : Cl *15 : 3(i*30 in 
138 gms. of mixture. Thus the composition of the original mixed fatty 
acids of the oil works out as palmitic 8-8%, stearic 13*3%, behenic 7*9%, 
oleic SO-C^^o linolic 39-40o. Tho unsaponifiable matter has a charac- 

teristic odour and the digitoniii reaction gave 21-22 sterols. The pecu- 
liarity with this oil is that while it contains a fair amount of the higher 
saturated acid hke behenic acid, it also contains a large proportion of 
linolic acid which is a regular deviation from tho composition of most of 
the normal oils. 

220. Examination of the chemical constituents of Witliania 

Somnifera. 

I). N. .Ma.iumdar and 1*. (’. (Juha, l^angaloro. 

A reducing sugar, phytosterol, ipuranol, mixture of saturated and un- 
saturatod acids and a small quautitv of a basic substance, supposed to be 
an alkaloid, have been isolated. 

221. Studies on the effect of heat treatment on lac. 

M. Venu(;opalan and M. RANuASWAm, Ranchi. 

Rffoct of heating lat? at dilTeroiit temperaturoa and for different lengths 
of time has been trie<l with tho view of evolving a shellac with a higher 
softening point but without an appreciable deterioration in the propcrtio.s 
of the natural product, notably the fusibility and tho solubility in alcohol. 

Optimum conditions of heating have been found for both higher and 
lower temperatures and tho results obtained so far indicate that heating at 
100'^ for three hours and at 110"^ for two hours seem to give the best 
results. In these experiments the melting point is raised by about 10 
degrees above the normal without at the same time affecting its solubility. 

Viscosities of 10 per cent solutions of all the samples are increased as 
the re.sult of heating. This is supposed to bo duo to greater aggregation 
of the shellac molecules either in solid state or in dispersed condition. 

Tho acid and iodine values liavo not xindergono any marked change 
except exhibiting a slight decrease or increase in those values with rise in 
temperature. 

Shellac films obtained from the varnishes of the heated samples do 
not undergo any appreciable change in their softening and molting points, 
thus showing the permanent action of heat with regard to those pro- 
perties. 

222. On tho action of heat on the loss in weight and solubi- 

lity of shellac and temperature coefficient of fluidity. 

M. Venugopalan, Ranchi. 

A study of the action oi heat on tho loss in weight and solubility of 
shellac has been made with a view to finding if any relationship exists 
between them. 

The rate of change of fluidity of shellac with temperature has also 
been determined under two different conditions to see if it shows any 
peculiar behaviour with regard to this property. 

223. A note on the water absorption of different stick lacs. 

M. Venugopalan and S. Hanganathan, Ranchi. 

With a view to find tho resistance to the action of water exhibited by 
different stick ia^ their water absorbing capacities are determined, and 
also the changes in some of their properties resulting therefrom are noted. 
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Amonf; the lacs studied Kiisum {Schleichera trijuga) and Ber {Zizyphus 
jujuba) lacs are able to resist the action of water better than others, both 
in regard to their property of adhesion and film structure. 

Temperature and weight of the films have got remarkable infiuence on 
the rate of water absorption and hence tlie necessity of controlling these 
factors IS mdicated. 

Further work on the effect of water on some of the mechanical pro- 
perties of these lacs is in progress. 

224. Efficiency of sodium sulphate in comparison with that 

of khari salt curing and preserving raw hides. 

B. M. Das, B. B. Dhavle, and B. N. Pal, Calcutta. 

Khari salt, which is a natural .saline product, consisting mainly of 
sodium sulphate mixed witli a little sodium chlonde and good deal of 
earth and sand, is used in Bengal and Assam for curing raw hides and 
skins to preserve them for export. The associated earthy matter unneces- 
sarily loads the hides and gives dealers opportunities of increasing the 
weight of hides by intentional addition of earth and sand to the curing 
salt. The opportunities of hide adulteration are largely availed of and the 
malpractice of hide adulteration has brought the Indian dry salted hides 
into disrepute in the world’s markets. A cleaner substitute of the khari salt 
is a crying need of the Indian hide trade. With the object of finding such 
a substitute the preservative properties of Glauber salt have been studied 
in comparison with those of the khari salt. The investigation is not yet 
complete, but results so far obtained maintain the superiority of the khari 
over Glauber salt as a hide preservative. 

225. Sulphonation of a few oils and the use of the sulphonat- 

ed products for making fat-liquors. 

B. M. Das, B. B. Dhavlb, and 15. N. Pal, Calcutta. 

Three oils, linseed, cotton-.sced and neatsfoot were sulphonated with 
25% of their weight of sulphuric acid (sp. gr. 1*84) in the usual way, care 
being taken to keep the temperature below 30 '. Four mixtures de- 
tailed in the paper were made from each of these throe sulphonated oils 
and their suitability with regard to their being used as ready-made fat- 
liquors for fat-liquoring box sides have been studied. It was found that 
the mixture of sulphonated neatsfoot oil and neutral castor oil in the pro- 
portions of 2 : 1 was the most satisfactory. The mixtures No. I and IV 
made from sulphonated linseed oil were the next best. 

226. Meconio acid of Indian opium. 

B. B. Dby, Madras. 

The meconic acid prepared in the usual way from the crude calcium 
salt kindly supplied by Mr. J. N. Rakshib of the Opium Factory, Ghazi- 
pur, is found, oven after six crystallisations from excess of boiling water 
containing HCl, to contain another acid of higher carbon content which, 
from general consideration, appears to be the next higher homologue of 
meconic acid. The product behaved in all respects like the pure meconic 
acid obtained from Merck, contained water of crystallisation which was 
lost completely only on drying at llO'" under a pressure of 6 mm. for half 
an hour, darkened from 2C0 onwards and charred and decomposed at 
280% etc., but while the commercial meconic acid gave the correct values 
for carbon and hydrogen, and for water of crystallisation calculated on 
the basis of the accepted molecular formula C 7 H 4 O 7 , 3 H 2 O, the com- 
bustion analyses of the prepared meconic acid os well as of its triethyl 
ether ester carried out here as well os in o Gorman analytical firm, always 
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gave such higher values for carbon, varying 1 to “ 

excess of that required according to theory, as could hardly be due to ex- 
perimental error. Attempts to separate the now acid by fractional crystal- 
lisation from other solvents have not been successful. 

The acid potassium salt of mecoiiic acid does not appear to nave 
been described. This salt is very sparingly soluble, and separates even 
from moderately dilute solutions ; it has the additional advantage of not 
containing any water of crystallisation. Several estimations of pxire 
meconic acid in solutions of known concentrations, by precipitating the 
acid pota.ssium salt, and either collecting and weighing this^, or titratiijg it 
with standard alkali to phcnolphthalein, yielded results which were about 
3 per cent, too low, but in which the error could be eliminated almost 
completely by taking the volume of the liquid into consideration and 

applying a factor. 



Studies ia the chemUtry of iiarcotiue and its 
position products. 

B. B. Dey, ^fadras. 


decoin- 


The current methods for decomposing narcotine into hydrocotai*nme 
or cotamine have been re-examined. The action of nitrous acid 0 
is found to give ri.se to a small amount of a nitrogenous product insoluble 
in cold acids which crystallises from alcohol in colourless prisms melting 
at 186'', the alkaloid being partly recovered unchanged. The reaction 
is being investigated more closely. 


22S. Hedyotin — the alkaloid of Hedyotis auricidaria. 

S. Laksminaravanan. Madras. 

Several closely agreeing analyses of the purified hydrochloride seem 
to indicate that its formula was Two concordant ana- 

lyses of the aurichloride show that it combines with gold chloride in 
molecular proportions. Carefully conducted Zoisel’s experiments revealed 
the absence of any methoxy group. Several now salts and derivatives 
of the alkaloid have been prepared and examined. 


220. Peroxidases. 

B. B. Dey, Madras. 

The estimation of peroxidase in plant saps is generally carried out by 
Willstiittor’s method of oxidising pyrogallol in the presence of hydrogen 
peroxide into the amorphous purpurogallein. In the course of an examina- 
tion of the peroxidases of certain plants, particularly, the common Indian 
vegetables — lujja acuUingulu, raphanua aaiivus, and daucus carota, it 
was observed that the oxidation of hyilroquinone to quinone under the 
same conditions as those specified by Willstiitter, took place with greater 
readiness, the dark shining crystals of quinone beginning to separate out 
of the clear liquid within five minutes of the addition of the plant extract. 
The collection and weighing of the crystals is easy to carry out, and the 
reaction serves admirably for a simple lecture demonstration of the 
occurrence of peroxidases in plants. 

230. The colouring matter of some varieties of Hibi.scus : 
preliminary examination. 

T. R. Seshadri, Madras. 

Aqueous and alcoholic hydrochloric acid extracts of the petals of the 
scarlet crimson £f. Rosa Sinensis and the purple H. syriacus have been 
examined for the following properties : ( ) their absorption spectra, (2) 
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so^m^hTdroSi^Tu nnetate, sodium bioarbonate, and 

The two^fiHnfi their dyeing properties towards wool and cotton. 

which are erthlr MlMi T exclusively anthocyanins 

w{j!et 4Tont - one anothe". and 

231. Reactivity of the double bond in coumarins and related 
a/l-unsaturated carbonyl compounds. —Part II. 

T. H. Seshadri, Madras. 

significance of the series ethyl cinnamate. phenyl 

reactivitl of benzyhdene acetone, is discussed.* The 

bltnlohifo r! .co'^Po^^nds has been ascertained by using sodium 

8howS*to boiling aqueous solution, and they are 

Shown to fall m the order given above of increasing reactivity. 


232. Geometrical inversion in the coumaric acid series. 

R. Rahachandra Rao, Madra«. 

The difference in behaviour of the oxyquinolino-acrylic acids, and of 

application of heat (Dey and Seshadri, J.T.C.S., 1027. 

p. 18.1), »8 now shown to be general in the coumaric acid series. The 

methyl and ethyl esters of coumaric acids, on distillation, pass over 

readily into the coumanns, wliereas w'ith the free acids themselves, the 

formation of styrenes with the elimination of carbon dioxide, seems to be 

the sole relation. Inversion by sunlight is found to proceed with almost 

equal facility m both cases. A plausible explanation of this observation 

IS ^von, and the wider phenomenon of geometrical inversion in general 
18 discussed. 


233. Ouuraariii-3-acetic Acids. 

A. Laksminarayana and Y. Nankaranahavana, Mailras. 

'rhose do not appear to have been described in literature. They have 
now been synthesised from (a) formyl succinic ester, and (6) aceto- 
succimc ester, by condensation with phenols, tlio reaction nroceedine 
smoothly m the presence of cold sulphuric acid. The yields ore very 
satisfacto^, particularly vvith the naphthoU and meta-substituted 
phenols; thus from 2 grams of resorcinol 35 gnuns of crystallised 4- 
rne -7-hydroxy-3-a(^tm ester (in.p. 163'.) was obtained, wliich corre- 
spends to a yield of 06% of tho pure recrystallised product. The free 
aoi^ are remarkably stable, in contrast with the coumarin-4-acetic 
^i<fe which readdy decompose at their melting points, or partially even 
during roorystallisation from a boiling solvent like acetic acid. The 
reactivity of the methylene group in these acids is being investigated. 

234. Actioii of wnter oii sulphur chloride. 

B. Sanjiva Rao, Bangalore. 

Xhe re^tion between water and sulphur chloride (which is normally 
very compheated) has been studied by using very dilute benzene solutions 
of the chloride and analysing the products formed, by the micro-methods 
described m a previous paper by B. S. Roo and M. R. A. Rao. 

The first stop in the hydrolysis is on additive product between the 
two reacting substances : — 
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Prirnarv decomposition of this complex yields HCl and (1) HgS and 
SO 2 and (2)' sulphur and sulphoxylic acid. (Cf. Noack, Z. anorg. Chem. 
1925, 239-202, 146 .) 


235. The murexid reaction with open-chain compounds. 

D. D. Kabve, Poona. 

The reaction between anunonia and alloxantin, which results in the 
formation of murexid, is well-known. A similar reaction has now been 
observed in the case ol raesoxalic ester. This latter compound, when 
mixed with its reduction product tartronic ester, forms an oquilibriuin 
mixture according to the following equation : — 

COOC COOC^I- 

\ 

c(o 

/ 

COOC^M^ COOC^M^ 

Diliydioxy-acetylone-totra- 
<?arl>onic ester 

This equilibrium mixture when treated with an aqueous solution of 
ammonia, gives at first a deeply coloured solution, which, when con- 
centrated and finally dried in vacuum over KOH, yields an extremely 
hygroscopic deep violet powder for which the itamo ‘ violit ’ is proposed. 
The analysis of this latter agrees with the formula : — 



COOC^H^ 




CO ♦- 

/ 

COOC^Hj 

Mesoxalic ester 


COOC.H, 

/ 

M- C - OH 

\ 

COOC^Hj^ 

Tartronic ester 


CONH 


N 


CONH 




^ONH^ 
NH. 


\ 


CONH 


Violib’. 


236. Condensation of fluorenone and benzophenone with 
aromatic mono-hydroxy compounds. 

R. N. Sen and S. C. Sen Gupta, Calcutta. 

Condensation of ketones with phenol and a-naphthol had been 
curried out previously in presence of benzoic chloride, phosphoryl chloride. 
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“o'* hydrochloric acid gas (Dianin, Abs. 1899, 

11^87 ; Sen Gupta, Trans, 1914, 399). In this work condensation of benzo- 
phenone and fluorenone with monohydroxy phenols has been carried out 
by heatmg the ketone and the phenol with fused zinc chloride in an 
atmosphere of hydrochloric acid gas at 180^-190^ The condensation 
takes place both in the ortho and para positions to the phenolic group, 
two products, one insoluble and the other soluble in caustic alkali. 
Only in the case of ortho condensation 2 molecules of the phenol react, 
with the pyrone ring formation, tetraphenyl methane derivatives being 
obtained ; in the case of the para condensation reaction takes place with 
one molecule of the phenol triphenylmethane derivatives being formed. 
\\ hon the para-position to the hydroxyl group is occupied only ortho 
condensation takes place. 

Thus benzophenone and phenol give ( 1 ) p-hydroxy triphenyl-carbinol 
and (2) the anhydride of diphenyl-2 : 2'-dihyt^oxydipheuylmethane 




6 4 




>o 


while with p-cresol only one product, namely, anhydride of diphenyl 2 : 2' 
dihydroxyditolylmethane 




CH, 

I ^ 


I 

C 



is obtained. Similarly with fluorenone two products with phenol are 

obtained, namely, anhydride of diphenylene 2 : 2'.dihydroxydiphenvl 
methane •' t' j 





and diphenylone-p-hydroxyphenylcarbinol. 


& "->C(0HJ-C H-O" 

6 4 


while with p^crcsol only one product, namely, anhydride of diphenylene 
2 : 2' -dihydroxyditolylmethane 
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18 obtained. 

Benzophenone and nuoronone with a-naphthol pivo mninly Uic an 
hydride of diphenyl I : 1 -dinaphthylmelhane 



and anhydride of diphenylene 1 ; l-dihydroxydinaphthylmethano 


C H . /C n H 


o 


only a small amount of the alkali soluble product being obtained 


237. New cyclohexanone derivatives. 

R. N. Sen and J. Sakuar, Calcutta. 

Attempts have been made to synthesise ketenes from cyclic ketones, 
the carbon atom linked to the carbonyl group forming part of a ring. 
The formation of cyclohexyleiic kotene from cyclohexanone may be re- 

KCN 

presented thus. Cyclohexanone NaHSOa Bisulphite compound ► 

hydrolysis PClj 

Nitril e ► 1 -Hydroxycyclohexane-1 -carboxylic acid ► Cldoro 

zino dust in 

acid chloride > Cyclohexylene keteue, a yellow liquid boiling 

ethereal solution 

at 84-85 at 16 mm., which gives cyclohexane carboxylic acid (m.p. 
28*5’') on heating with water. This scheme of synthesising ketenes from 
other cyclic ketones such as menthone, carvono and camphor fails as they 
do not form bisulphite compounds. (Generally hindrance to the bisul- 


phite compound formation in such ketones as 


C H — R 

\ 

/ 

CH 


C O has been 


noticed.) 

a-Bromo-oyclohexanoue (Aiinalen, 35St 195) has been utilised in the 
preparation of the following interesting cyclohexanone derivatives. By 
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the action of metallic sodium (a) bromocyclohexanone and bromobenzene 
give 2-ph6nyl-cyclohexanono boiling at 140-145^ at 12 mm. in good 
yield : (semicarbazone m.p. 192 ) ; (6) bromocyclohexanone itself pro- 
duces cyclohexanonyl-cyclohexnnone, a yellow liquid boiling at 154—158'’ 
at 10 mm. (di-semicarbazone m.p. 230 ). 2-cyanocyclo-hexanone (Annalen, 
441, 08), now prepared in good yield from bromo-cyclohexanone, yields 
with resorcinol by Hoesch's reaction dihydroxyphenyl-cyclohexanonyl 
ketone melting at 144 , which gives a di-semicarbazone melting at 
244-246". 

238. On cochinellic ackJ. 

% 

P. K. PAirL, Calcutta. 

Cochinellic acid is the only isolablo oxidation product of coccinine 
which is a trihydroxydiinothylanthrone raonocarboxylic acid. During 
oxidation the polyhydric phenol residue of coccinine is destroyed and so 
from analogy it was expected that an anthrone carboxylic acid of the 
following constitution would give on oxidation cochinellic acid. The 
oxidation experiment-s are in progress. 



Meconine on condensation with methoxy-m-cresotinie acid ethyl 
ester in presence of aluminium chloride (J. Ainer. Chem. Soc., 1927, p. 
563), gave a partially demethylated benzyl benzoic acid derivative m.p., 
207’’, which on ring closure with sulphuric acid gave the corresponding 
anthrone mono-carboxylic acid m.p. 225°. It was then fully demethy- 
latod with acetic acid saturated with HBr m.p. 255 ’. (decom). 

With the same end in view opianic acid was condensed with ethyl 
meta-cresotinate in presence of 85% sulphuric acid, the condensation pro- 
duct melts at 92". It was then hydrolised with 10% alcoholic potash 
m.p. 256°, which was then reduced with zinc dust and caustic soda and 
the benzyl benzoic acid derivative melting at 183°, is obtained. 


239. Synthesis of bz-tetrahydroquinoline derivatives. 

Umaprasanna Basu, Calcutta. 

The reaction between hydroxymethylene-ci/eZo-hexanone and ^-amino- 
crotonic ester is e.xpeoted to give rise to a bz-tetrahydroquinoline 
derivative ; — 



An equimoleoular mixture of the two reactants, on several hours’ 
heating yielded mainly a highly refractive liquid, b.p. 160-65°'7 mm., 
which on hydrolysis with 10% aqueous potash gave an acid, m.p. 224-26° 
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(deoomp). A crystalline soUd having the same peroenta^ composition 
was also isolated from the reaction mixture. The constitutions of the two 
condensation products and the mechanism of the reaction are imder 

examination. 


240. Attempts to prepare 3 : 4-benzo-iso-quinoline. 

K. S. Nabang and J. N. Ray, Lahore. 

Isatinio acid in alkaline solution gives with aromatic amines acids of 
the type 




N H 

C<^ 


2 

N R 

^ COOH 


Attempted Pschorr synthesis on these compounds are described. 


241. Experiments in the synthesis of brazilin (V). 

M. Abditl TTa q, J. N. Ray and R. Robinson, Lahore. 

M-methoxy phenoxy acetyl chloride with 



give a ketone which forms a cyanhydrin. Attempts are recorded of its 
transposition to trimethyl brazilin. 


242. Photosensitising dyes. — Part I. The preparation of a 

new carbooyanine. 

M. Q. Doja, Patna. 

Several plausible methods for the preparation of a new carbooyanine 

(A) 

CH =CH— = = 

(A) 


have been elaborated and their relative merits discussed. The various 
stages in the proposed synthesis which have been achieved so far are 
given. 


243. The rise and fall of a biochemical hypothesis. 

M. Nibbbnstein, Bristol, England. 

Cyanidin, the colouring matter of com flower, has been shown by 
WUlstatter to give a beautifully crystallising chloride, CitHuO^Cl and 
to yield phloroglucinol and protocatechuio acid on hydrolysis. Since 
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querc^tm IS supposed to yield cyanidin chloride on reduction in hydro 
chloric acid solution, formula B is assigned to it. ^ 



The botanical evidence was, however, contrary to the chemical inter- 
pretation put forward by the supporters of the reduction theory which has 
been upheld by Willstatter and Bverest. 

WiUstatter and Everest synthesised cyanidin from quercetin and 
found it to be identical with natural cyanidin from com dowers and roses. 
Malkin and Nierenstein showed that the production of cyanidin chloride 
from quercetin was quite unexpected since duorone, xanthone, pyrone, etc., 
lead to dimolecular products on reduction in acid solution. They showed’ 
that the reduction proceeds normally as follows ; — 

y po 0C< ( ^C = C<^ 


It has also been shown that the methods used for the comparison 
of the synthetic products with natural ones, viz., (1) the colour reactions, 
(2) the absorption spectra, (3) the general crystallographical appearance, 
are unreliable. Even the X-ray analysis of cyanidin chloride and the 
sjmthetic cyanidin chloride (3, 6, 7, 3', 7^. pentahydroxy davyllium chloride) 
shows not a single crystal spacing which is common to both the substances. 
Freudenberg has succeeded in reducing cyanidin chloride to epi-catechin. 
From a series of inv^tigations published by me there is not the slightest 
doubt that catechin is represented by formula (II), which would suggest 
formula (I) for cyanidin chloride. 



But the constitution is not definitely settled since we have not 
succeeded in the epimerisation of catechin to Freudenberg’s epicatechin 
and in its production from cyanidin chloride on reduction. 
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244. A new synthesis of indoles. 

Y. G. Doraiswamy, Madras. 

In the course of an investigation of the relative activity of the chlorine 
atom in the chloro>nitro*benzene8, chloro>cyano*benzene8, and chloro- 
benzoic acids, by condensing them with the sodium derivatives of certain 
ketones and esters and measuring the amoxints of the chlorine>free 
condensation products, it was observed that the reaction between 
oyanacetamide and cyanacetic ester, and l-chloro-2 : 4>dinitrobenzene led 
to the formation of a considerable amount of a product which, from 
analysis and chemical behaviour, appears to have the constitution given 
below : — 



It crystallises from boiling acetic acid in deep orange-red rhombic 
plates melting at 184°. The crystals become deep blue in colour in 
contact with even a trace of alkali, and dissolve completely on boiling 
with 2,N — ISOS to a dark indigo-coloured solution from which, on cooling, 
a potassium salt crystallises out in soft needles having a dark green 
metallic reflex. It is found to be the potassium salt of an acid, which 
is liberated on the addition of dilute mineral acids as a pale yellow solid, 
redissolving in cold sodium bicarbonate to the original blue solution. 
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1. Relation between the absorption spectra and the mag- 
netic susceptibilities of paramagnetic solutions. 

D. M. Bose and S. Datta, Calcutta. 


It is shown in a note communicated to the Physical Section of this 
Congress that associated complexes of paramagnetic ions like 

[Ni(H 20 )o] + +. [Ni (N2H4)2]++. [Ni(NH3)6] f + etc. 

are foiroed by the interpenetration of the electron charge of the paramag- 
netic ion with those of the surrounrling dipole molecules forming the 
complex. The magnetic moment of the ion present in the complex can in 
general be represented by a formula proposed by Van Vleck 


where s=the resultant of the spin moments of the electron, 

»» »> orbital moments. The more intimate the 

mterpenetration, the less possible it is for the orbital moment of the 
paramagnetic ion (represented by the quantum number 1) to orient itself 
in the external magnetic field and therefore to contribute its full quota to 
the magnetic moment of the latter. The measure of the association 
between the ion and the dipole molecules surrounding: it, is the 
deviation of the magnetic moment of the complex from the value 
calculated according to the above formula. 

. . other hand if ug is the absorption frequency of the paramagne- 

tic ion in the gas^us state and is that of the same ion when forming part 
of a complex r^iole, then it can be shown that hi^s=hv^g + w; whore to is 
the work done in breaking up the association of the ion with the surround- 
mg^pole molecules. Thus the strength of this association is manifested 
by the deviation of the magnetic moment of the complex from the 
theoretical value to be expected for the simple ion and (ii) by the shift of 
the absorption spectra due to the complex, towards the violet side. It is 
8 ^wn or a number of aqueous solutions containing paramagnetic complex 
ions that such a correlation actually eadsts. 


2. A new constitutional formula for benzene* 

P* GtJHA, Bangalore* 

The merits and demerits of the various proposed structural formulae 
for benzene are well known. The following new structure is tentatively 
put forward as explaining moat of its well known chemical properties* 

In the new formula, the six carbon atoms are placed at the comers of 
a regular pnsm, as in the well known prism formula of Ladenburg, where 
are to be foimd six meta and three para linkages. In the proposed for^ 
mula SIX ortho and three para linkings are postulated, diagonal comers of 
the prism faces being ortho and those occupying the ends of the vertical 
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edges being para. The meta Unkings are dispensed with. The new for- 
mula, in perspective, may be represented as. 



A critical discussion of the chemical and physical properties of benzene 
with reference to the proposed new formula and the older formulae is 
made. 

3. Kaman spectra of optical isomers. 

Gajanan V. Nevgi and S. K. Kxtlkakni Jatkar, Bangalore. 

The Raman spectra of the following optical isomers have been stud- 
ied : — (1) d. Pinene, (2) 1. pinene, (3) d. Sabinene, (4) 1. Sabinene, (5) d. A 3 
carene, ( 6 ) f. A 3 carene. A special tube had to be designed to give satis- 
factory results with 7-8 c.c. of pure substances available. The spectra of 
d. and 1. Pinene have been fully analysed and have been found to be iden- 
tical except some variations of the intensities. In both the pinenes a 
characteristic band of definite structure has been observed which contains 
a series of 8 sharp lines in agreement with the observations by Bonino and 
Celia {Nature 126, p. 915; 1030). The spectra of the sabinens and also of 
A 3 carenes are also identical for the d. and 1. forms. 

Some of the shifts have been identified with definite chemical linkages. 

4. Raman effect in some reduced derivatives of benzene. 

Gajanan V. Nevgi, Bangalore. 

Raman spectra of the following substances have been studied: — 
(1) cyclohexane (2) cyclohexene (3) methyl cyclohexane (4) cyclohexyl 
acetate ( 6 ) cyclohexyl propionate ( 6 ) cyclohexanol (7) orthomethyl cyclo- 
hexanol ( 8 ) meta methyl cyclohexanol (9) para methyl cyclohexanol 
( 10 ) cyclohexanone (lU ortho methyl cyclohexanone ( 12 ) para methyl 
cyclohexanone. 

The spectrum of cyclohexanol is not much different from its homo- 
logues. The isomers o. m. and p. of methyl cyclohexanols differ in their 
spectra only in the smaller shifts. The longer shifts are accompanied by 
changes in intensities and not in value. There are marked differences in 
the o. and p. methyl cycio hexanones. Some of the shifts have been iden- 
tified with definite chemical bonds. 

5. Raman spectra of amyl alcohols. 

Gajanan V. Nevgi and S. K. Kulkarni Jatkar, Bangalore. 

The Raman spectra of the isomeric amyl alcohols have been studied 
using 4040 and 4358 as exciting lines from a 3,000 c.p. Hera^ Mercury 
lamp and the shifts obtained give the following wave lengths in A. XT for 
the infra-red absorption : — 

(1) N. butyl carbinol. 

3*37, 3*41. 3-48. 6-9. 7-7, 8*98, 9-4, 9*88, 10'43, 11*2, 11*83, 12*98. 
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(2) Isobutyl carbinol. 

3-38, 3-42, 3*48, 6-87. 7*61, 8*82, 9-41, 10*26. 10*49, 11*1, 12*03, 13*07. 

(3) Sec. butyl carbinol. 

3*37. 3*42, 3*48, C*84, 8*86, 9*48, 9*77, 10*39, 11*0, 11*95, 12*97, 21*9, 
26*7. 

(4) Methyl n. propyl carbinol. 

3*37. 3*42, 3*48, 6*91. 7*69, 8*91, 9*76, 10*54, 11*25, 12*05, 20*1, 29*9. 

(6) Diethyl carbinol. 

3*37, 3*42, 3*48, 6*88, 7*65, 8*88, 9*69, 10*58, 11*93, 13*5, 20*6. 30*9. 

(6) Dimethyl ethyl carbinol. 

3*36, 3*42, 3*48, 6*86, 7 76, 8*44, 9*48, 10*74, 11*36, 13*76, 19*0, 28*0, 
38-8. 

The differences among various isomers are shown in the long wave 
lengths, i.e., beyond ISfx. The shift 770 attributed to the OH group in 
the amyl alcohols is present in all the primary alcohols but its value in the 
secondary alcohols is less and still less in tertiary amyl alcoliol. The fol- 
lowing are the values of the shifts: H) 770, (2) 7(5.5, (3) 771, (4) .. , 
(6) 741, (6) 727. 

The spectrum of tertiary amyl alcohol is much different from the rest, 
which is to be expected from its different chemical structure. Some of the 
shifts have been identified with definite chemical bonds. 

6. A note on the anomalous X-ray spectra of the simple and 
the complex iodates of titanium and tin. 

P. R.\y, Calcutta. 

The simple and the complex iodates of titanium have been found to 
resemble the corresponding tin compounds in all chemical and physical 
properties including their molecular volume. The X-ray spectra of potas- 
sium stanni-iodate and potassium titani-iodate are perfectly identiced, 
indicating a close isomorphous relationship. Curiously enough, the simple 
titanium iodate gives the same X-ray spectra as these two complex salts. 
What is still more strange, a stoichiometrical mixture of potassium iodate 
and titanium iodate gives an X-ray spectrum, in which all the lines due to 
titemium iodate vanish and even those of potassium iodate become very 
faint. No explanation can as yet be suggested for these anomalies. 

7. Kffect of mechanical and chemical colloidisation on the 
diamagnetism of antimony. 

S. S. Bhatnagab, R. N. Mathur, aiid Mulkh Raj Varma, 

Lahore. 

The magnetic properties of elements in the colloidal state have seldom 
been investigated. In the case of antimony, however, it was found by 
some workers that the diamagnetism of this element decreases consider- 
ably on mechanical and chemical colloidisation. These experiments have 
been repeated but the results show that the fall in diamagnetism observed 
by previous workers is mostly due to the oxide formation. Antimony 
powders and sol contain enough of cmtimony oxides to be estimated by 
ordinary methods. Moreover, after washing the powders with suitable 
reagents to remove the oxides, practicedly no fall in diamagnetism is 
observed. 

8. The dimorphism of trilaurin. 

R- K. Valvbkar and S. K, Kuxkarni Jatakar, Bangalore. 

In continufttion of the previous work (reported in Allahabad Science 
Congress^ 1930) the cooling curve of specially purified trilaurin reveale<l the 
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temperature at which the molten liquid of the stable form changes int^ 

h^g esca w'^the atten^SoT the phenimenon 

to ^de%3nl previous observers as it could be ascribed 

twin^Lrimlurs'!"'^ transformation is being determined by the method of 


9. The ‘ corona pressure ’ phenomenon in electric clischarces 
clue to alternating fields of low frequency. 

S. S. Josm, Benares. 

alternating P.D. of the 
appHed to a gas at a moderate pressure 
contained in the annular apace of two tubes sealed coaxially as in the 

Siemens ozoniser. a sudden pressure rise, followed by a slower pressure 

^ange, was produced just after the secondary P.D. was switched on. 

Keverse senes of pressure changes is produced soon after the cessation of 

the current. Results are obtained bearing on the nature of the initial 
pressure change. 


10. Studies on the dependence of optical rotatory power 

on chemical constitution. Part XIII. Naphthylene 
derivatives of stereoisomeric iminocamphors and 
methylenecamphors. 

B. K. Singh and Bhtjtnath Bhaduri. Cuttack, 

Nsphthylenediamines (i : 9 and 1: 5) have been condensed with 
camphorquinones {d, I, dl) and oxymethylenecamphors (d, I, dl). The 
rotatory powers of the enantiomers are found to be identical. The 
rotations of benzocamphanoquinoxalines (d, 1) are so low that the sign of 
their rotations is reversed. 1 : 5 Naphthylenebisimino-, and 1 : 5 naph> 
tbylenebis^aminomethylene camphors are found to have much lower 
rotations than the corresponding 1 ; 4 compounds. The introduction of 
an amino group in the 5'position of a>naphthyliminocamphor lowers the 
rotation and acetylation still further lowers the same. 1 : 5 Napthylene* 
biaaminomethylenecamphor obeys the simple dispersion law. 

11. Studies on the dependence of optical rotatory power on 

chemical constitution. Part XIV. Stereoisomeric 
amidomethylene*, and imido-methylenecamphors and 
their derivatives. 

B. K. Singh and B. Bhadubi, Cuttack. 

It is found that the rotatory dispersion of amidomethylene* and 
imidometbylene-oamphors can be expressed by the one-term eauation of 
Drude. 

The rotatory dispersion of the dextro and laevo forms is identical snd 
this supports Pasteur’s law of molecular dissymmetry. 

Benzalamidomethyleneoamphor has been obtained in three forms d, 

1. dl. Its specific rotatory power is more than twice as large as that of 
the amidometbyleneccunphor. 

The interruMy compenscUed imidomethyleneoamphor was prepared in 
two ways by the condensation of (1) amidomethylene-d-oamphor with 
ox 3 nmethylene'f>camphor and (2) amidomethylene-f-camphor with oxy* 
methylene 'd-oamphor. The products were in both oases inactive and 
identical as they had the same m.p. and mixed m.p. 
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12. Studies on the dependence of optical rotatory power on 
chemical constitution. Part XV. Chloroaryl deri- 
vatives of stereoisomeric methylenecamphors. 

B. K. Singh aTid Bhutnath Bhadtjbi, Cuttack. 

The ohloro derivatives {mono, di, tri) of anilinomethylenecamphors 
{d, I, dl) have been prepared. The rotatory power of the optically active 
isomerides (d, 1) determined in six solvents and for eight to nine wave- 
lengths (A=4800 to 6708 A. U) are found to be identical and can be ex- 
pressed by the one term simple dispersion equation of Drude, 

The polar effect as deduced from the electronic theory is traceable in 
optical activity ; the replacement of a hydrogen atom by a negative group 
such as Cl, diminishes the rotation of the parent compound ; further sub- 
stitution by a similar group as in dichloro and trichloro derivatives of 
anilinomethylenecamphor results in progressive diminution of the rotatory 
power. 

13. Studies on the dependence of optical rotatory power 
on chemical constitution. Part XVI. Bromo- and 
indoaryl derivatives of stereoisomeric methylene - 
camphors. 

B. K. SmGH and Bhutnath Bhadtjbi, Cuttack. 

The optically active {d and 1) bromo- and iodoanilino methylene- 
camphors have identical rotation and are found to obey the simple dis- 
persion law of Drude. 

Substituent influence on rotatory power in the optically active com- 
pounds is represented by H>-CH 3 >-Cl>-Br>-I ; the series being identi- 
cal with the polar series ; positions of iodine and chlorine being inter- 
changed. The influence of the solvents and position isomerism on rotatory 
power is discussed. 

14, Studies on the dependence of optical rotatory power 
on chemical constitution. Part XVII. Nitro- and 
carboxyaryl derivatives of stereoisomeric methylene- 
camphors . 

B. K, Singh and T. P, Babat, Cuttack. 

The nitro and carboxy derivatives (o, m, p) of anilinomethylene- 
camphors {d, I, M) have been prepared. The rotatory powers of the 
enantiomers are identiccd and can be expressed by the simple dispersion 
equation of Drude. 

Substituent influence on rotatory power in the optically active coin- 
poun<fe is represented by N 02 >H>CH 3 >Cl>Br>I for the ortho and 
derivatives; COOH occupying an intermediate position varying with 
the nature of the solvent in which the rotatory power is determined. 
This series is, on the whole, nearly identical with the * polar* one. 

15. The refractive and rotatory dispersion in terpenes. 
Part I. 

R. Padmanabhan and S. K. Ktjlkabni Jatkab, Bangalore. 

The optic^ ^sperrion of d and {-pinene, d and I sabinene and d and 
t ^8 carene, isolated in our laboratory from various essential oils and 
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the vfsfblf distillation and crystaUisation, haa been studied in 

g*af3 ultraviolet using the lines from the mercury arc iron 
roLtoii %• cathode helium arc, and was found to be noraal. ’ The 

^ modified form of the three field 
a constant deviation spectroscope and 

the constructed to extend similar measurements in 

the ultraviolet where the above substances show absorption. 


16 . Influence of geometrical isomerism on optical rotation. 

P. Neogi and A. K. Sen. 

Salts of acids, which are geometrical isomers, with quinine, quinidine 
onchomne, cinchonidine, strychinine, morphine and brucine have been 
prepared and their optical rotation compared. 


17. Dissosciation pressures of cadmium carbonate. 

P. Y. Nabayan, Bangalore. 

The pressures of carbon dioxide in equilibrium with cadmium carbon- 
ate and cadmium oxide developed as a result of the dissosciation of the 
former are measured at different temperatures by the static method. 

The results obtained agree very satisfactorily with the values cal- 
culated from the well known Nemst’s approximation formula, 

using Thomsen’s value for the heat of dissosciation. The results, however, 
differ from the values obtained by Centnerszwer and Andrussov fZeit. 
PhyBikal Cbemie^ 79, 1924) at low preasures* 


18. The density and compressibility of sulphur hexafluoride. 

G. Gundu Rao, K. L. Ramaswami, and H. E. Watson, 

Bangalore. 

Sulphur hexafiuoride has been prepared by the direct combination of 
sulphur with fiuorine generated by the electrolysis of fused potassium 
bifiuoride. The gas after long standing over strong alkali and drying, was 
purified by repeated fractional distillation at low temperatures. 

The experiments were done in the same apparatus previously des- 
cribed {Jn<I. Sc. Gottgress^ Sec. Ill, Abs. 216). The values of the compres- 
sibility coefficient A at -1-25'’ and —80*" are respectively 0*012-l- 00l and 

0-046 ±-001. r j I 

AVork on the limiting density is proceeding with a view to redetermine 
the atomic weight of fiuorine. 

19. Variation of surface tension and viscosity of different 

solutions with dilution. 

D. N. Chakravabti and U. D. Mukerji, Amraoti. 

The surface tension and viscosity of the following sols were deter- 
mined at different dilutions : — 

(1) Ferric phosphate, (2) Ferric arsenate, (3) Ferric tungstate, (4) 
Ferric hydroxide, (6) Chromium arsenate, (6) Chromium 
hydroxide, (7) Arsenic sulphide, (8) Ceric hydroxide, (9) 
Aluminium hydroxide. (10) Zirconiiun borate, (11) Molybdio 
acid, (12) Antimonio acid. -< 
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It was found that the surface tension of the colloids increases with the 
decrease in the concentration whereas the viscosity decreases with the 
decrease of concentration. The change of surface tension with concentra- 
tion can be expressed by the following empirical formula : — 


S=SooA-BC2 




where S = Surface tension of colloids, So = Surface tension of the medium^ 
A and 15 are constants depending on the nature of the colloid, C=Concen- 
tration expressed in number of grams per litre. 

In the case of viscosity also a similar formula, namely 


7 ? = 170 © 


Ai + BiC2 


holds good. 

We have verified these equations with above solutions by 
S and log t) against C2 and in every case we get straight lines. 


plotting log 


20. Solubility of silver chloride in water, nitric acid and 
dilute aqueous solutions of alkali nitrates. 

P. C. Dave and K. R. KnisHNASWAm, Bangalore. 

The solubility of coagulated silver chloride in H 2 O, and in dilute 
^ueous solutions of HNO3, ICNO3, NaNOy and NH4NO3 was determined 
in different concentrations of the solvent in the temperature-range 0 — 50, 
employing the nephelometric method. The results obtained are discussed 
in the paper. 


21. Effect of polar and non-polar solvents and their mixtures 
on the solubilities of benzoic and salicylic acids. 

P. G. Desai, Bombay. 

The solubilities of benzoic and salicylic acids have been determined in 
benzene, toluene, hexane, xylene, carbon-tetrachloride, chlorobenzene, 
nitrobenzene, chloroform, aniline, acetone, and methyl, ethyl, (normal) 
propyl and (normal) butyl alcohols and varying percentages of their mix- 
tures. 

It is found that in presence of varying percentages of the solvents, in 
certain mixtures, maxima arc obtained when solubilities are plotted against 
percentage amounts of the solvents. Compound formation was also no- 
ticed in certain cases. 

Work on the changes of the dipole moments of the mixtures of the 
solvents in presence of the solute is in progress. 


22. Action of glycine and alanine on the insoluble salts of 
silver and lead. 

H. M. Mapara and A, M. Patel, Bombay. 

It was observed that, if to a solution of silver nitrate or lead nitrate 
there was ^ded a solution of potassium chloride or bromide or iodide or 
chromate m quantity sufficient to produce precipitation, no precipitate 
was formed if there had been previously added to either reactant a definite 
amount of glycine or alanine. It was found that with the increase in the 
concentrations of the salt solutions of silver or lead, the amounts of glycino 
or alanine required also mcreaaed. The order of the amounts of glycine or 
alanine in the case of silver salts was as follows : 

AgCl > Agl > AgBr > AggCr O 4 
while in the case of lead salts 

PbCl2> PbCr04 >PbBr2>Pbl2. 
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It was also found that the addition of increasing amounts of the chlo- 
ride, bromide, iodide or chromate of potassium to a dehnite amount of 
either AgN 03 or Pb( 1 ^ 03)2 <^*<3 not affect the amounts of glj'^cine or alanine 
required. 

The clear solutions obtained were not colloidal. It is believed that 
chemical complexes are foi*med in solution. Further work on the elucida- 
tion of these is in progress. 


23. Oil Langmuir’s theory of adsorption. 

A. Ganguli, Chandemagore. 

Previously Langmuir’s formula for adsorption and the value of Lang- 
muir’s constant were divided statistically (K. C. Kar and A. Ganguli, 
Phys. 2 . 50, 918 (1929), Ganguli, J. Phys. Chem.y 34, 666 (1930)) and it was 
found that although the agreed with computed from results of 

Standard authors for ordinary temperature, discrepancies arose in some 
cases when the temperature was very low. In the present paper, the 
methods are modified by taking into consideration that the adsorbed mole- 
cule may occupy *n’ adsorption centres and Freundlich’s adsorption iso- 
therm is deduced as a first approximation. The Langmuir’s constant 

1 

where f=nh and a is adsorption potential. Again by following Stem’s 
method it is found that the number of adsorbed molecules 




I 


P 

{ZirmkT)^ 



\ + 



P 

{2-rrmkTy^ 



where No is the total number of adsorption centres, and ‘ n’ is the number 
of the centres occupied by an adsorbed molecule and x identified with a. 
Consequently the expression for ionic adsorption (Kar and Ganguli, Z. /. 
Phys., 61, 411, 1930) is modified and we obtain for monovalent ions 

where the constant a is the reciprocal of the Langmuir's constant * k 


asac” \ 


24. Theories of periodic precipitation. 

A. C. Chatterji. 

Recently attempts have been made to revive the Ostwald’s Super- 
saturation theory of periodic precipitation. As emphasised in previous 
papers, the one necessary condition of this theory is that the sparingly 
soluble salts should be capable of forming supersaturated solutions easily. 

In this paper, the quantity of the various salts that can remain sus- 
pended in a gel has been determined. A few of the results obtained are 
given below. 
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No. 

Salt. 

Medium. 

Suspended 

Ratio {Quan- 
tity suspend- 

amount. 

ed : solubilitj'^ 

1. 

Silver chromate 

. . 2*3% gelatine 

4 0 X 10-3 N 

in w’ater). 
26*6 

2. 

Silver chloride 

. . 3*0°o gelatine 

7 G1 X 10-3 N 

539*0 

3. 

Lead chromate 

. . 3*0% gelatine 

2*93x 10-2 N 

3*95 X 103 

4. 

Lead chromate 

. . 1*7% Agar 

7*6 X 10-8 N 

1*02 X lu3 

5. 

Mn. sulphide 

. . 2*0% Agar 

3*432 X 10- 2 N 

3*432 X 103 

6. 

Silver sulphide 

• • 3 0% gelatine 

4*44 X 10-3 N 

1*037 X 1014 


From tfie above table it is apparent that very large quantities of these 
sparingly soluble salts can remain suspended in tlie gel when compared to 
their normal solubilities. 

In a series of preliminary experiments conducted in this laborQtor 3 ’ by 
M. R. Nayar, it was not j)Ossible to produce supersaturation with ammo- 
nium oxalat-e, pota-ssiura nitrate and sodium nitrate bej'ond 125 times their 
normal solubility. Similiar results are obtained bj' Tammann {Zeit Anorfj. 
Chetn.y 1931, 200, 57) with nickel sulphate, potassium iodide, etc. 

Moreover it has been our experience that it is dillicult to produce 
supersaturation with salts that do not show a rapid increase in 6ohibilit\- 
with rise of temperature. Hence it is rather dillicult to accept tlie view 
that such largo quantities of so sparingly soluble salts can remain in super- 
saturated condition when more easily soluble salts cannot be made to go 
into supersaturation be 5 ’^ond 1*6 times the normal solubility. 

The influence of gels on the solubility of salts is under examination. 

25. Studies in the viscosity variations due to chemical reac- 
tions in liquid medii. 

S. S. JosHi and Susarala Raju, Benares. 

This has been investigated in the hydrolysis of methyl acetate, ethyl 
acetate, sucrose, maltose, lactose, acetic anhydride, and during the mutaro- 
tation of glucose and fructose under a wide range of conditions as to tempera- 
ture and concentration. The results obtained show that the viscosity 
change can be utilised with much convenience and considerable precision to 
follow the progress of specially monomolocular reactions produced in 
liquid medii. Thus for instance in the hytlrolysis of methyl acetate in the 
presence of 0*333 N and 1 *0 N HCl values for the velocity coefficient 
calculated from the observed viscositj' variation were 2*44x10-3 and 
13*2x10-3 respectively. Those compare well with the results of Lewis 
and Ijamble {J.C.S., 1914, 45 , 2330), who found the above constant under 
above conditions to bo 2*33x10-3 and 13*08x10-8 respectively. A 
similar agreement is obtained for the values of the temperature coeffi- 
cient of the velocity con.stant for the above change when determined by 
the present and the usual chemical method. An inteiesting cose was 
observ’ed in the hydrolysis of the bioses and in the mutarotation of the 
monoses moritioned above. This did not show any sensible variation of 
viscosity during the progress of the change for which an explanation has 
been suggested. Work also is in progress to examine the limits of the 
npfnicability of this method to other reactions both in liquid and gaseous 

26. Photochemical changes in rubber solutions. 

R* Valvekab and S. K.. Kulkarni Jatkar, Bangalore. 

Solutior^ of purified pale yellow crepe rubber in benzene, chloroform, 
carbon disulphide and cyclohoxanol were exposed to diffused daylight 
and light from a naercury arc in glass and quartz test tubes with control 
tubes. Iho viscosities of exposed solutions decreased more rapidly in 
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quartz than glass tubes anrl fell nearly to that of the solvent and the 
solution lost all its adhesive properties after 12 hours exposure to the arc. 
Experiments are on hand to investigate the nature of change. 


27. C’ondition of sparingly soluble substances when formed in 
presence of a gel: — Silver Chromate in gelatine from 
E.M.F. measurements. V. 

A. C. Chatterji. 

Nabar and Desai {Nature, April 2.5, 1931, page 628) from contact 
potential measurements have come to the conclusion that 95 per cent, 
of the silver chromate remains in the ionic condition. 

From electric conductivity and diffusion experiments (Trane. Faraday 
Soc., 102G. 72. 23) we have proved that silver chromate remains in the 
colloidal state like other sparingly soluble salts. 

In this paper E.M.F. measurements of cells of the following type 
were taken to find out the condition of silver chromate in gelatine. 


Ag 

1 

N/IO Silver 

saturated 

Silver nitrate. Pot. 

nitrate 

ammonium nitrate 

chromate in 




gelatine 



The concentrations of silver chromate, which was formed by the 
addition of equivalent quantities of silver nitrate and pots, chromate, as 
well as of gelatine wore varied within wide limits. 

The results obtained indicate that in the case of silver chromate 
about 20-40% of the salt is in the ionic state. These results are in 
agreement with our former conclusion but they do not agree with the 
conclusion of Desai and Nabar. 

Moreover, no decrease in the E.M.F. with time was observed with any 
of the mixtures, either yellow or red. 

In our opinion, the action of gelatine on silver chromate is not 
<lifferent from its action on other sparingly soluble salts as suggested by 
J>esai. 


28. Effect of the addition of gelatine having different Pj^ 

values on the precipitation of silver chromate from 
aqueous mixtures of silver nitrate and potassium 
chromate. 

B. M. Naik, Bombay. 

It is found that a slight increase in the acidity of gelatine increases 
its inhibitivo power considerably and that the quantity of gelatine 
required to inhibit the precipitation of silver chromate increases with an 
increase in the concentration of either silver nitrate or potassium chromate. 

The results tend to show that silver chromate exists in the ionic 
condition. 


29. Variation of the charge of copper-ferrooyanide sol in the 
presence of electrolytes and non-electrolytes. 

S. G. Chaudhury. 

Copper ferrooyanide sols prepared by different methods show different 
cataphoretio speeds. The cataphoretio speed of the sol decreases by 
partml settling after centrifuging the sol. Also different forms curvw 
are obtained for the cataphoretio speed of the sol with KCl and BaOIg in 
presence of methyl alcohol and cane-sugar. The results have been 
explained on the basis of the adsorption theory. 



Section Chemistry. 


11 


30. Effect of washing and of electrolytes and non-electrolytes 

on the charge of barium sulphate. 

JnANENDRANATU MuKHEEUEE, NiRMALAPADA CHATTER.JEE, 

and B. Narayanadas. 

Barium sulphate was precipitated under different conditions and the 
endosmotic charge on the surface was measured in each case after 
continued washing. 

The effect of different electrolytes sucli as K.C1, HCI, H 2 ^ 04 , K 2 SO 4 
and BaCl 2 and of non-electrolytes such as ethyl alcohol, methyl alcohol 
and cane sugar solution on the endosmotic charge of heavy spar (natural 
ore of BaS 04 ) was observed. In j>resence of non-electrolyte.s the positive 
charge of the powder changed to negative in each case. 

The observations are explained on the basis of strong adsorliability of 
H’ and OH' ions. 

31. Coagulation and oataphoretic experiment.s on arsenious 

sulphide sol in its relation to the critical potential and 
influence of ionic environment of the sol on it.s 
cataphoretic speed. 

Jnanendranath Mukherjee and 8. G. Rajkumar. 

Measurements of cataphoretic speed of arsenious sulphide sol with 
Aa 203 . K.CI, HCI, XaCl, LiCl and BaCl 2 have been carried out up to the 
coagulating concentrations of these electrolytes. In the portion of the 
speed-concentration curve whore the concentration is lower than *01 N, 
the slope of the curves indicates that the adsorbability of the metallic ions 
is in the following order, Ba>r..i>Na>K. 

At higher concentrations however the slopes of the curves indicate 
that the adsorbability is in the order Ba>K>-Na>Li. The curve for 
HCI cuts the other curves and indicates that its relative adsorbability 
changes with concentration oven within this region. 

32. The Mechanism of mutual coagulation. 

D. C. Bahl, Lahore. 

An attempt has been made to determine if there is any precipitation 
( 1 ) when there is no possibility of chemical interaction between the 
stabilizing electrolytes, and ( 2 ) when the chemical interaction results in 
the formation of soluble salts and it lias been shown that in mutual 
■coagulation the neutralisation of Hie charge is not the only factor. 
Chemical interaction between the stabilizing electrolytes (whenever they 
are present) plays an important part in mutual coagulation. 

33. Change of viscosity and electrical conductivity of 

colloidal solutions on ageing. 

D. N. Chakravarti, Amraoti. 

^^ith a view to distinguish between hydrophobe and hydrophile colloids 
the change of viscosity and electrical conductivity on ageing with respect 
to the following sols was studied ; — 

(1) Chromium hydroxide, (2) Ferric tungstate, (3) Mastic. (4) Anti- 
monio acid, ( 6 ) Zirconium hydroxide, ( 6 ) Gum Dammar, (7) Chromium 
tungstate, and ( 8 ) Antimony sulphide. 

It was observed that in the case of hydrophobe colloids the viscosity 
decreases and conductivity increases on ageing whereas for hydrophile 
colloids the opposite is true. 
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34. Colloid chemical analysis. Part II. 

Jnanendbanath Mukherjee, Satyaprasad Rov- 
Chowdhury, and Amiyakumar Sen. 

Tt is found in agreement with reoent work that the addition of neutral 
electrolytes to ferric hydroxide and arsenious sulphide sols changes the 

of the interrnicellary liquid. The Pjj regularly increases with the amount 

of the sol. Effect of different electrolytes in increasing the P^ of 

ferric hydroxide sol is in the order K 2 S 04 > KN 03 > KBr> KCl. With 
arserhous sulphide sols KCI and KBr are found to have almost equal 
effects. With aluminium hydroxide sols it is found that with dilution the 
cataphoretic speed of the particles of the sol increases at the first dilution 
(1:1) and decreases on further dilution (1 : 6). Concentration of Ci' ions, 
H* ion, and total chloride also decrease with dilution. 


35. Stearic acid hydrosols — An electrometric study. 

M. P. Venkatarama Iyer. 

Electrometric titrations of stearic acid hydrosols at different dilutions 
and at different interv'als after mixing with sodium hydroxide solution, 
have been conducted. Similar experiments have also been repeated with 
barium hydroxide solution. The marked <Iifferences in the nature of the 
electrometric titration curves in the two ca.ses has been explained from the 
standpoint of the interchange of ions taking place in the electrical double 
layer. The absence of a definite stoichiometric relationship between the 
total acid present, and the alkali required clearly supports the view put 
forward by Mukherjee that the process of neutralisation takes place by 
‘ adsorption ’ at the interface. This work is being extended to the * Colloi- 
flal ’ acids present in the soil. 


36. Interrnicellary composition and stability of ferrocyanide 
sols. 

Nirmalapada Chatterjee. 

Uranyl ferrocyanide, ferric ferrocyanide, cupric ferrocyanide, zinc fer- 
rocyanido, cadmium ferrocyanide and aluminium ferrocyanide sols were 
prepared in such a way that the intermicellary liquid contained very 
slight traces of foreign electrolytes.* The effect of stabilising electrolytes, 
of dilution and of hydrogen ion concentration on the peptisation and cat- 
aphoretic charge of the above sols were studied. It was found that the 
charge has got no simple relationship with the phenomenon of coa- 
gulation. 


37. The ‘apparent* and ‘true* adsorption functions: the 
study of adsorption of a few binary mixtures by silica 
gel. 

K. S. GirROBAJA Doss, Bangalore. 

The forms of the apparent and true adsorption functions are discussed 
with reference to the results got by some of the previous workers as well 
as some obtained by the author, working with pyridine-water and carbon 
totrochloride-olcohol mixtures. Tlie changes in concentration due to 
adsorption were measured by means of a Pulfrich refrnctometer. 
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38. Studies in the slow coagulation of colloids from the 
standpoint of Smoluchowski’s theory. Part III. 

S. S. JosHi and Gurudas R. Phansalker, Benares. 

By employing a method of measuring the degree of coagulation 
developed previously (Joshi and Prabhii, Journ. Ind. Chem. Soc., 1931, 8, 
10, 337) the progress of coagulation of tlie arsenious sulphide sol has been 
stvidied at different temperatures and colloid concentrations. Calculating 
the Srnoluchowski's constant from the equation. 



where the various s 3 ’mbols have their usual significance, it was fo»md that 
in several series of coagulations sniooth regular curves were obtained 
when was plotted against t, the coagulation time, showing a continuous 
diminution of As observed previously’ {toe. cit.) the influence of tem- 
perature on P was less than that tledjicetl from the Smoluchowski s 
theory. 


39. On the factors governing tlie formation and stability of 

colloidal solutions of .sparingly soluble organic acids. 

M. P. Venkatarama Iyer and H. Ramaswamv Iy'Encjar. 

The formation of coHoiclal solutions of stearic, palmitic <m<l oleic aculs 
by mixing up with water, solutions of tliese acids in different organic sol- 
vents, anti at tlifferent temperatures and dilutions has been studied cjinin- 
titatively. The presence of a polar group in the sol\'ent employed plays a 
very important part in determining the forniation and stability of the 
colloidal solution. The results are tliscussod from the standi)oint of the 
surface orientation theory of Langmuir and Harkins. Formation of colloidal 
solutions by adsorj>tion of constituent ions is discussed and evidence has 
been atlducod to show that the simple mechanism of the colloidal a<-i<l 
ionising partially at the surface and thus conferring stability’ (as put 
forward by previous workers) is untenalile. Experiments go to show that 
the stability of the particles is, to a largo extent, due to hy'dration. 

40. Studies in some physical properties of gels. 

N. A. Yajnik, D. N. Goyle, and 8iiiv Lae. 

In the present investigation a systematic study of some of the im- 
portant physical properties of gels — both of organic ami inorgiuiic substances 
— has been carried out with a view to arrive at some conclusions regarding 
the struoturo of these gels. 

As a result of this study it has been found that the organic gels show 
entirely different properties from those of the inorganic gels. The organic 
gels are more elastic, poorer conductoi’s of sound, more hydrated (or general- 
ly' speaking more solvated) and more transparent as compared to the in- 
organic gels. 

Further work on the x-ray examination is being carried out and it is> 
hoped that the data taken together with the results of the study made so 
far will give a fairly good idea of the structure. 

41. The refractive index of colloids. 

S. S. Joshi and G. R. Godbole, Benares. 

During the course of some work by one of us (S. S. J.) to bo published 
Hlxortly, on the variation of the Tyndall beam of colloids dxiring coagula- 
tion, the importance of the refractive index of the system tis by far the 
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nXl. hFl yanable m the above and allied phenomena was noted. 

o arsenious sulphide sol that any 

a frlThL n • produced by variations in the temperature 

concentration are but slight, viz., of the order of 1-4 in 
1000 They are Ijowever exceedingly characteristic of the nature and of 

plirfi the change produced. It has been foimd in accordance with 

Fame-Freund ich equations that the time required to produce a given 
stage of coagulation, as determined by the refractive index of the system, is 
an exponential function of the coagulator concentration, over a limited 
though considerable range of the last quantity, and of the colloid conoen- 
tiation. Ao evidence was obtained which indicated the existence of 
fmtocatalysis at any stage during coagulations of even fairly concentra- 
ted sols. Kesults are also given for the variation of the Smoluchowski's 
constant during coagulations produced under widely varied conditions of 
temperature, the sol, and the electrolyte concentration* 


42. The viscosity of colloids during coagulation. 

S. S. JosHi a7id K. S. Vishwanathan, Benares, 

Arising out of an investigation on the viscosity as a measure of the 
degree of coagulation produced in a colloid, it has been observed that in 
a number of coa^lation-time curves the viscosity diminishes to a mini- 
mum during the initial stages of the change, and then increases steadily. 
The possibility of whether there occurs a preferential adsorption of ions of 

like charge by the colloid particles during the initial stages has been ex- 
amined. 


43. Organosols of sulphur. 

B. S. Rao, Bangalore. 

Sulphur sols in organic liquids [Garard and Colt, J. Am. Chem. Soc., 
40:630 (1927)] obtained by the interaction of hydrogen sulphide and 
milphur dioxide owe their stability to persulphides of hydrogen whose 
presence in such solutions has been proved by a new test capable of 
detecting minute quantities of the persulphides. The inability of certain 
organic liquids (e.g., alcohol and glycerol) to form sulphur sols by the 
above reaction is shown to be due to the instability of hydrogen persul- 
phides in such liquids. 

44. Solubility of hydrosol sulphur in benzene. 

M. R. Aswathnarayana Rao, Bangalore. 

The coagulura got by the addition of sodium chloride to hydrosol 
sulphur (obtained by the action of hydrogen sulphide on sulphurous 
acid) was refluxed with benzene in Dean Stark’s moisture determination 
apparatus and the effect of this treatment on the solubility at 25^C of the 
sulphur in benzene determined by a micro-ohemical method. The benzene 
acquired a yellow colour and its sulphur content increased. This effect 
was probably due to the decomposition of the pentathionic acid present 
in hydrosol sulphur. Further treatment with fresh benzene gave a low 
value for the solubility. The hydrosol prepared with sulphurous acid in 
excess had a far higher solubility than the sol obtained when hydrogen 
sulphide was in excess. 

45. Formation of jellies of hydrous alumina. 

K. SuBBA Rao, Bangalore. 

The effect of hydrogen ion cono. on the formation of Jellies of 
hydrous alumina was studied by adding sodium aluminate solution and 
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an equivalent amount of hydrochloric acid simultaneously to Walpole's 
acetate buffer mixtures. Good jellies were obtained when tho Pj,j was 

between 3*7 and 4*3. Below Ph 3-7 the jellies obtained were ‘soft' and 

above Ph 4 3 the jellies were opaque [cf. Prakash and Dhar — J. Indian 

Chem. Soc,, 7: 591 (1930)]. 

46. The adsorptive capacity of alumina gel. 

K. SuBBA Rao, Bangalore. 

The effect of temperature of activation on the adsorptive capacity of 
alumina gel was studied for the range 300’ to H00®C. The water content 
of the activated gel decreased with an increase in temperature but the 
capillary space in the gel as determined by the volume of carbon tetra- 
chloride adsorped per gram of gel was maximum (0*3 c.c.) for the gel 
activated between SOO^-SSO'^C. 

47. Adsorption by alumina gel. 

K. SuBBA Rao and B. Sanjiva Rao, Bangalore. 

Selective adsorption by alumina gel from binary mixtures of benzene 
with (a) ethyl alcohol and (6) carbon tetrachloride was studied. There 
is selective adsorption of eth 5 d alcohol over the entire range, but the ‘ S ' 
shaped curve is obtained with carbon tetrachloride-benzono mixtures. 
Silica gel does not give the ‘ S ’ shaped curve with the latter. The signi- 
ficance of the difference in behaviour of the two gels is discussed. 

48. Kffect of the polyvalent stabilising ions on the autoca- 

talytic nature of the coagulation of thorium hydroxide 

hydrosol. 

N. V. Kauekajr and A. M. Patel, Bombay. 

The coagulation velocity of thorium hydroxide sol of different con- 
centrations and dialysed to different extents when coagulated with 
potassium-, magnesium-, and aluminium-chloride solutions of different 
concentrations heis been studied by a photo-electric cell method. 

It is found that for the same concentration of the electrolytes, the 
coagulation velocity curves become more * S ’ shaped with an increase in 
the valency of the stabilising ion. 

49. Effect on the viscosities of thorium h^'^droxide hydrosol 

in presence of electrolytes. 

N. V. Kakekar and A. M. Patel, Bombay. 

The changes in the viscosities of thorium hydroxide hydrosol dialysed 
to different extents, on the addition of varying amounts of potassium 
chloride, magnesium chloride and aluminium chloride, have been studied. 

It is found that with the progress of dialysis the viscosity of tho sol 
increases. 

It is also found that on the addition of increasing small amounts of 
electrolytes, the viscosity first increases and then decreases. 

50. Effect of gases on the coagulation of thorium and ferric 

hydroxide hydrosols. 

A. M. Patel, Bombay. 

The effect of coal gas, hydrogen, oxygon, carbon dioxide, nitrogen and 
acetylene, previously passed through water, when bubbled through thorium 
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I above gases were effective in brinirini? 

about the coagulation of the hydrosols. Carbon dioxide was foundtfbf 

the best coagiUant. It is also found that the amount of the gas reauired 
decreases with the increase m the purity of the colloids. ^ required 


>1. Sensitisation of thorium hydroxide hydrosol by non- 
electrolytes. 

P. M. Barvb, Bombay. 

coagulation velocity of thorium hydroxide hydrosol, dialysed to 
different extents, has been measured by a reliable optical method in 
presence of potassium chloride as well as magnesium chloride alone and 
also in presence of potassium chloride with non-electrolytes and of magne- 
sium chloride with non-electrolytes. * 

It was found that with the progress of dialysis, i.e., with an increase 
in the purity of the sol, the sol is more and more sensitised by non-elec- 
trolytes, such as urea, propyl alcohol. 

It is also observed that the sensitisation is less in case of magnesium 
chloride than in the case of potassium chloride when the sol is impure but 
with purer samples the difference is not well marked. 


52. On the texture of commercial soaps. 

P. C. Speers, N. A. Yajnik, O. N, Foyle, and 
Zafar-ud-Din Ahmad, Lahore. 

Attempts have been made to investigate the applicability of the 
various methods to examine the texture of soaps. It has been found that 
the surface tension considerations play a very important part in deter- 
mining the texture and appearance of soaps. 

53. The saponification of emulsified oils. 

P. C. Speers, N. A. Yajeik, D. N. Goyle, and Mohammad 

Shafi, Lahore. 

Investigations carried out to enquire into the factors governing the 
saponification of emulsified oils showed that the following play an import- 
ant r61e in the process of saponification : — 

1. The ma^itude of the oil-water interface or the degree of 

emulsification. 

2. The total amount of the alkali present. 

3. The amount of the oil-phase. 

4. The amount of water. 

Thus it has been found that the greater the magnitude of the oil- 
water interface or the degree of emulsification, the greater is the percen- 
tage of the oil saponified. The amount of the alkali in the system should 
be sufficient to saponify the oil present. A greater amount of the oil 
always lessens the degree of saponification. And lastly the presence of a 
veiy large amount of water is injurious to the process. 

54. Petrol water emulsions. 

B. N. Narayanaswamy, S. K. Kulkarni Jatear, ajtd 

H. E, Watson, Bangalore. 

In continuation of previous work on the properties of petrol water 
emulsions prepared in the premier Colloid Mill, it was found that small 
quantities of air which were emulsified in the process profoundly modified 
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the physical properties, especially stability, so as to make the results 
non-reproducible. The mill was therefore modified to run continuously 
with one charge so as to trap as little air as possible and the resulting 
emulsions were found to be very reproducible in various properties such 
as viscosity, density and stability to temperature and suction. It was 
further found that both typo of emulsions could bo prepared beyond the 
inversion point which is about 32 per cent, petrol when using 5 per cent, 
of fresh ammonium oleate. The results are discussed from the numerous 
theoretical view points. 

56. On the mechanism of unimolecular reactions. 

A. Ganoult, Chaiidernagore. 

In a previous paper {Phil. ]\Iag., (1) 12, 5S3, 1931) expressions for the 
velocity of unimolecular reactions have been deduced by considering that 
the molecules are first activated by absorption of radiation followed by 
the subsequent decomposition of the activated molecules by a mechanism 
similar to (a) thermal ionisation, {b) desorption. In the present paper the 
radiation theory as well as the collisional theory are discussed at length, 
and it is found that none of them is alone adequate enough to explain 
the observed facts. It is suggested that the energy required (critical 
increment) for bringing about a thermal unimolecular reaction is derive<l 
partly from radiation and partly from collision with surface atoms. The 
function of radiant energy is merely to loosen the valency electrons 
(corresponding to the resonance potential) and finally the disrupture brought 
about by collision. The values of ‘ k' were calculated from the formula? 
derived for nearly all available unimolecular reactions and have been 
found to agree in a satisfactory manner with the experimental values of 
standard authors. A physical meaning of the effective collisional area 
(which, in most cases, is identified with the molecular cross-section) is 
also given. A mechanism of Raman Effect and also of photo-chemical 
reaction is suggested. 

66. On the Raman Effect from the staiulpoint of unimole- 
cular reactions. 

A. Ganuuli, Chaiidernagore. 

Raman Effect is considered as unimolecular reaction according to the 
following scheme : 

hv 

Am—>-AaLx-^An'\‘h{v — vi) (Stokes lino) 

hv 

An-^AaL 2 ,~->Ain-\‘h{v-^vi) (Antistokes line) 

where Am and ‘An* represent the molecules in the mth and 8tate.s 
respectively. The molecule * An* is regarded as a separate entity and the 
passage of a molecule from the 7/t— ►n state is regarded as a chemical 
reaction involving the absorption of infra-red frequency vi. This is in 
accordance with the Radiation Theory of chemical reactions as postulated 
by Lewis and Perrin. 

In order to calculate the number of molecules ‘ Nn ’ in the state 
we follow a method due to Christiansen (Z. Phys. Chem. 103, 91, 1923) and 
thus obtain 

hv 

^for small values of 
hv 

N n=N v' ^for large values of 
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Combining this with the radiation density we obtain 

hv 


E .^.= N„ p^,'=.N 


m 


k^T2 Sttv'Z 
hf c* 


kT 


hv hv' 

E,^.=N„ p^r = N- ~VP 


m 


C3 


(Raleigh -Jeans.) 


(Wien.) 


Proceeding similarly for antiatokes reaction we obtain 

h(v~v') hv 




kT 


cS 

h{v^v') hv hv* 


(Releigh Jean8«> 


c " . = — e 

c3 


(Wien.) 


remembering that * Nn ’ is obtained by the absorption of hvi 

Again since v' ssiv^v* and v''=v^vi^ we have 

hvi 


_ (v^vi)^ 
, Zhvi 

_ (y — yp* 


kl' 


9 

(for high temp, or small value of vi.) 


(for low temp, or large value of vi.) 


Tims we see that the intensity is proportional to the square of the 
modified frequency in one case and to the fourth power in the other case. 

This is in accordance with the results of Mandelstan and Landsberg^ 
Orstein and others. 


57. Kinetics of reactions between ions at great dilutions. 

A. N. Kappanna and H. W. Patwardhan. 

A study of the kinetics of the two reactions (1) sodium bromacetate + 
sodium hydroxide and (2) sodium bromacetate + sodium thiosulphate, has 
been made at 70'^, 80^, and 90°C. in the region of ionic strengths 0‘0006<«>, 
O'OSoj. The salt effect in the first reaction is just the opposite of what is 
predicted by Bronsted’s theory. In the second reaction the Bronsted- 
Debye theory has been found to quantitatively predict the course of reac- 
tion with variation in ionic strength. 


58. Study of the decomposition velocity of napthol ethers 
when heated with halogen acids. 

G. B. Koi/HAtkar and V. V. Bapat, Poona. 

Concentrated hydrochloric or hydrobromic acid was added to a solu- 
tion of the ethers in acetic acid and the mixtures then heated on a boil- 
ing water bath. The decomposition velocity was ascertained by esti- 
mating the napthols, liberated in the reaction mixture, after a definite 
interval of time. 

The concentration of the halogen acids being about seventeen times 
that of the others, the velocity constants ore determined on the assump- 
tion that the reactions are unimolocular. The values of the velocity con- 
stants obtained are tolerably constant and thus justify the above assump- 
tion. 
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A comparison of the velocity constants reveals the following rela- 
tions ; — 

(1) The decomposition velocity with hydrobromic acid is 10 to 1*7 

times greater than that with hydrochloric acid. 

(2) The ethei’S of beta napthol decompose about 1*8 to 2 times as 

fast as those of alpha napthol. 

(3) The decomposition velocities of ethyl and methyl ethers do not 

show much difference. 

o9. Influence of magnetic field on cliemical reactions. 

S. S. Bhatnagah, K. N. Mathtr, and V^ed Prakash. 

The iiiduouce of a magnetic hold on the deposit of copper on iron, 
when the latter is dipped in a solution of copper sulphate, has been 
studied. It is found that the amount of deposit in a magnetic field is 
always greater than that outside it varj'ing with the concentration of the 
CUSO 4 solution, and the magnitude of the field. \\’ith initially magne- 
tised iron pieces it is howe\’or found that the deposit on them is less than 
on the unmagnetised ones. Similar experiments have been performed on 
the deposition of silver from a solution or AgNOu, on iron and copper 
pieces. The results are expected to throw considerable light on the 
mechanism of this deposition. 


(50. Transiiortation of metals by electric arc stream. 

JiTENDKA Nath Rakshit. 

Electric arcs were produced between pairs of iron and pairs of copper 
electrodes, and transportation of elements by arc stream were determined 
per electrochemical equivalent of oxygen liberated by electrolysis, in 
series with the same circuit, of dilute sulphuric acid. 


(31 . O-xidation-reduction potential of a few sulphydril bodies. 

J. C. Ghosh and S. C. Ganguli. 

The discovery of glutathione by Hopkins and the probability of this 
substance acting as a carrier of oxygen in the living tissues have created 
considerable interest in the determination of oxidation-reduction potential 
of sulphydril bodies. For cysbin-cysteine oxidation reduction, Dixon and 
Michaelis find that a reversible potential is not attained. The authoi'S 
find however that if cystine is reduced under anaerobic conditions at a 
mercury cathode, and the steady potential at the mercury cathode is 
measured sometime after the electrolysing current is cut off, a thermo- 
dynamically reversible system is formed between P,j 6-6 to Pjj 9 . The 

E.M.F. is given by the equation 


J>'P W '7’ 

^ = -0793-_Pj3-^log 


F 


F 


[cysteine] 

(cysteine) 


(52. Determination of the activity of peroxidases by the 
measurement of oxidation potentials. 

B. B. Dey and M. V. Sitharaman, Madras. 

It has been shown that the estimation of quinhydrone, formed by the 
oxidation of hydroquinone, provides a good method of determining the 
strengths of some of these plant oxidases. It is now found that the 
change in the concentration of hydroquinone, during its oxidation to 
quinhydrone by the enzyme, can be accurately followed by measurements 
of the oxidation potentials of the reversible system quinono : hydro- 
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quinone, the concentration of the reduotant (hydroquinone) varying 
continuously A similar observation appears to have been recorded bv 
Steam and Day (./. Btol. Chem., 1920, 85, 299) who noticed that quin- 
nydrone itself— i.e., the hydroquinone component of it— was oxidised by 

a rise in potential during the change. A 
method is now elaborated by which the activities of the enzymes may be 
studied by noting the changes in potential of the system peroxidase + 

y roquinone + gaseous oxygen or H 2 O 2 : quinhydrone, at constant low 
temperature. 


t>3. Optimal Ph for the activity of peroxidase in Luffa 
Acutangula. 

B. B. Dey and M. V. Sitharaman, Madras. 

interesting results of the experiments now in progress 
in this laboratory on the oxidising enzymes of plants is the observation 
that the peroxidase of Luffa Acutangula has its maximum activity only 
m a medium having Ph =6-5 and this is found to bo precisely the value 

for the Ph of the normal sap itself. Electrometric measurements of 

the Ph ®f saps of a largo number of different samples of the fruit, carried 

out at a temperature of 15®C., have shown that this value remains 
constant. The Pjj of the medium has been varied from 3 0 to 7 (> 

by using buffers (a) succinic acid and borax, and ( 6 ) potassoum dihy- 
drogen phosphate and borax, each buffer mixture being nearly saturated 
with hydroquinone ( 1*2 gram hydroquinone per 30 c.c.), and the experi- 
ment carried out by mixing 6 c.c. of this mixture with 5 c.c. of the fresh sap, 
2'5 c.c. of 2% H 2 O 2 solution, and 1 c.c. water, allowing the reaction to 
proceed at IS^^C. for 26 minutes, stopping the reaction by adding 1-5 c.c. of 
N"HC1, and then estimating the precipitated quinhydrone iodimetrically 
(cf. J.I.C.S., 1931, 479). The quinhydrone is found to increase steadily 
from Ph 3*0 to Pjj 6*5, after which it falls rapidly. 

64. Interaction of polybasic acids and neutral electrolytes. 
Part II. — Tartaric acid. 

SUBODHKUMAR MaJUMDAR. 

The change in the activity of hydrogen ions of solutions of tarta- 
ric acid in presence of different neutral electrolytes like LiCl, NaCl 
and BaCl 2 has been followed electrometrically and the thermodynamic 
dissociation constants calculated. As in the case of phosphoric acid 
(Part I, d . Ind. Ohem. Soc.^ 1031, S, 87) the results have been discussed in 
relation to the Debye theory and factors other than purely electrostatic 
ones. 

05. Effect of electrodeless discharge on dye mixtures. 

S. S. Bhatnagab and S. D. Mahant. 

Alizarine and indigo mixed with KCIO 3 do not show any change 
under the influence of the electrodeless discharge. 

Methylene blue and zinc oxide quickly undergo decolorisation under 
the influence of the discharge, while chlorophyl and zinc oxide paste does 
not show any change. 

Methylene blue and CaCOg show a distinct decolorisation under the 
action of the discharge. 

Methylene blue is unacted upon by the discharge in the presence of 
mercury vapour. 
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66. Effect of electrodeless discharge on dyes. 

S. S. Bhatkagar and S. D. ^Mahant. 

Krj’^throsine, acriflavine, malachite green, alizarine, indigo, ehlorophyl, 
fluorescein, eosine and methylene blue are not affected by exposure to the 
electrodeless discharge. 

Chlorazol Fast, Kosin H (B. D. C.), Chlorazol Fast yellow B. X. Cone. 
(B. D. C.), Pinachrom. Pinacyanol, Pinaverdol, ethyl cyanine and rhoda- 
inin all show a distinctly darker shade after exposure. 

67. Effect of electrodeless discliarge on organic compounds. 

S. S. Bhatnagar and S. 1). Mahant. 

Cinnamic acid on exposure to the electrodeless discharge in an atmos- 
phere of oxygen gives a complicated jirodiict containing a CO gro\ip ; 
this is quite distinct from the ordinary product of oxidation, benzal- 
dehyde. 

Resorcinol is unacted upon in the discharge; a mixture t)f re.'sorcinol 
and phthalic anhydride exhibits a faint fluorescence after exposure ; and 
a mixtiire of these two with zinc chloride quicklj’ turns red, showing the 
formation of fluorescein ^ 

Benzoyl peroxide is not affected by the electrodeless discharge. 

68. The mechanism of photosynthesis of proteins in plants. 

K. S. Varadachar, Bangalore. 

A preliminary study (Varadachar, Procec/lings of the Indian Science 
Congress, 1931) on sunflower plants {Hclianthiis anmts lAiin) starved of 
nitrogen in the soil and injected through the stem with 2 per cent, pota- 
ssium nitrate solution showed the following characteristics ; — 

(1) The plants respond healthily to this treatment. 

(2) There is an increase in Total X. 

(3) There is no definite increase in the amide X and ammonia N. 

(4) The diamino X increases in value. 

{.*») The nonbnsic X decreases in value. 

(6) There is no accumulation of nitrate. 

The present investigation is a more detailed study of the same prob- 
lem. A comparative study of the effect on protein synthesis of (1) in- 
tense respiration and photosynthesis by keeping the plants continuously 
in bright artificial light, (2) inhibited respiration and photosynthesis by 
keeping the plants in darkness, and (3) normal conditiorrs of the fields has 
been followed in the present study. 

Analytical data on the plant samples and conclusions drawn there- 
from are outlined. 

60. The photo-chemical reduction of aqueous solutions of 
silver salts of organic acids. 

H. G. Dayal, J. M. Dhar, and P. S. MacMAHOX, Lucknow. 

The aqueous solutions of certain silver salts of organic acids were 
exposed to strong sunlight and the silver reduction-products examined. 
The salts were found to vary greatly in their behaviour. 

Some salts give complex silver sols while others are reduced directly 
to Ag — Ag20 and no sol is formed. Some of the salts on reduction under- 
go different colour changes, showing progressive alteration in the com- 
plexity of the sols. Of the salts so far investigated the sols derived from 
the tartrate and malate are positively charged, whereas some of the others 
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'as citrate and oxalate, in common with the sol produced from AeoO itself 
on pnoto-ciiemical reduction, are negatively charged* 

The acetate, malonate, succinate give no sols. 

These remarkable diversions are at present under examination, and 
the ndt\u*6 of the different sols under investigation. 

/O. The effect of ultra-violet light on the ferrous salts of 
aliphatic organic acids. 

P. Lal and P. B. Ganguly, Patna. 

Ibe coagulation by light of Carey Lea’s silver sol was explained by 
us on the basis of a photo chemical change of ferrous citrate, the stabiliser 
for this colloid. A further study of the ferrous salts of hydroxy acids has 
shown that they are generally decomposed on exposure to light. Weighed 
quantities of pure iron were dissolved in varying quantities of tartaric, 
citric, malonic, malic, and mucic acids out of contact with air. On ex- 
posure, solutions of ferrous citrate and tartarate showed a distinct photo- 
tropy. The oxidation-reduction potentials as well as the Pj^ values of 

the solutions were measured before and after exposure. The quantities of 
ferrous and ferric iron, at different stages of the reaction, were determined 
•» by titration with titanium chloride. The Pjj values were found to vary 

over a fairly wide range. It has been inferred that the iron not only re- 
places the H in the carboxyl group but also attacks the hydroxyl group. 

71. Ignition of oxy-hydrogen gas mixtures in soap bubbles. 

Harendbanath Chatterji, Anathnath aiiTBA, and H. K. 

Sen, Calcutta. 

In continuation of our previous work on the ignition points of ex- 
plosive mixtures of gases {J. Ind. Chem. Soc., 1929), it has been found 
that with the increase in the volume of the soap bubbles, the ignition 
temperature steadily diminishes, till after 350 c.c., it remains constant. 

A slight but perceptible retardation in ignition, however is noticed. This 
may be due to the initiation of local catalytic surface combustion leading 
ultimately to explosion. It may thus be regarded as an example of 
Hinshelwood’s chain reaction. The 1 : 1 mixture, with the particular 
platinum point used, ignites at 245 C., whilst 1 : 2 (O 2 : H^) mixture ignites 
at 273''C. Il^vidences of the formation of hydrogen peroxide and ozone are 
noticed in most cases. With the variation in the lengths of the platinum 
wire, whether in the shape of a point source or in the shape of a spiral 
source, there is variation in the ignition temperature, the most distinctive 
feature being that with a spiral source the 1 : 2 mixture has the minium 
ignition temperature whilst the point source gives the minium ignition 
temperature with a 1 : 1 mixture. 

72. Synthesis of methane from carbon monoxide and hydro- 

gen in presence of spent sewage. 

H. K. Sen and Manindranath Mazumdab, Calcutta. 

Since the publication of Leiske’s work on the conversion of carbon 
monoxide and hydrogen into methane in the presence of specific bacteria 
the possibilities of reducing the percentage of carbon monoxide in indus- 
trial gases is being explored. A spent sewage which sbow'ed no change in 
the manometer in a closed system for three days was treated with a mix- 
ture of one volume of carbon monoxide end three volumes of hydrogen 
under atmospheric pressure. After four days the mercury thread in the 
manometer began to rise, whilst after three weeks the rise was 38 cm. 
The ordinary equation — CO 3 H 2 — CH, -f H 2 O would require a contrac- 
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tion of three-quartora of the total volume. Under the experimental con- 
dition, therefore, a conversion of 06 per cent, into methane has been effected . 
Further experiments are in progress. 

73. Synthesis of paraffins from carbon monoxide and hydro- 

gen mixtures. 

Habendbanath Chattbk,ti and H. K. Sen, Calcutta. 

By using an iron-copper-alkali catalyst and a 1 : 4 mixture of CO 
and Hg, solid and semi -solid hydrocarbons have been synthesised, using a 
temperature of 240®C. The exit gas shows the presence of gaseous hydro- 
carbons to the extent of 6 to 8 per cent, expressed in terms of methane and 
8 to 10 per cent. CO 2 . It is therefore usable under boilers. Technical 
possibilities are discussed. 

74. Simultaneous oxidation and dehydration by thoria as 

catalyst. 

B. C. Roy, Calcutta. 

In continuation of the work in connection with the preparation of 
ethyl-aniline, by passing the vapours of ethyl alcohol and aniline over 
heated thoria, an experiment was conducted by passing air along with the 
two vapours. After distilling off the ethyl aniline, the tarry residue was 
extracted with boiling water and on cooling a crystalline substance was 
deposited. On purifying by recrystallisation from hot water, the subs- 
tance was found to be acetanilide. Th^ formation of this can be explain- 
ed by assuming that a part of the ethyl alcohol was oxidised to acetic 
acid, which by dehydration with aniline produced the acetanilide. 

Further experiments regarding the behaviour of thoria as a simul- 
taneous oxidising and dehydrating catalyst is in progress. 

75. Interaction between carbonclioxide and sulphuretted 

hydrogen. 

M. Gosw’aivu and B. C. Roy, Calcutta. 

When passed over thoria at 300^ a mixture of CO 2 and H 2 S gave 
methane and sulphur presumably according to the reaction C 024 - 4 H 2 S = 
C'H 4 -h 2 H 20 -i- 4 S ; systematic study of this has been done. 

76. A method for the purification of coal gas. 

M. GoswAiu, B. C. Roy, and H. N. Das Gufta, Calcutta. 

The reaction 2NO -h 6 H 2 S = 2NHs -*■ 2 H 2 O -l- 5S has been taken advan- 
tage of, in purifying coal gas containing dednite amount of H 2 S. The aim 
of the work is to technictUly utilise the reaction in the purification of coal 
gas in gas works. 

77. Reaction between hydrogen sulphide and sulphur dioxide 

in non-aqueous solutions. 

B. S. Rao and M. R. A. Rao, Bangalore. 

Thio-sulphonic acid (thio-sulphurous acid) has been suggested by the 
authors as the primary product of the reaction between hydrogen sulphide 
and sulphur dioxide in non-aqueous solutions {Nature, 128: 413, 1031). 

The solutions have been found to contain persulphides of hydrogen. It is 
suggested that the persulphides are produced by a reversible roe^otion 
between thio-sulphonic acid and hydrogen sulphide. 

Klein {J. Phya. Ohem., 16, 1 , 1911) could obtain no correlation 
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between any physical or chemical property of a 
induce chemical reaction between the two gases, 
the latter property can be correlated with the 
decompose hydrogen persulphide. 


liquid and its ability to 
T^e authors find that 
ability of the liquid to 


78. The reaction between sodium sulphite and sulphur. 

S. G. Kiri, K. R. Krishnaswami, and H. E. Watson, 

Bangalore. 

The reaction was studied employing preparations of sulphur of rouizhlv 
uniform size, e.g., 60-80 and 100-120 mesh. Comparative Mtimates ofthe 
specihe surfaces of the different samples were also obtained by colori- 
metric measurements of adsorption of Bismark Brown. Although the rate 
of reaction was found to increase with the surface of the sulphur particles, 
no quantitative relationship between the two could be established. 

79. Alcoholysis of cocoanut oil. 

M. Goswami and Jagadananda Dutt, Calcutta. 

In continuation to the work on alcoholysis published in J.I.C.S., 1931 
Vol. 8. P. 413) by Goswami and Ramanujam the following catalysts have 
been tried: — Phenol-sulphonic acid. Arsenic acid. Phosphoric acid and 
Qlycerophosphoric acid. 


80. The formation and dissociation of polyhalides of hydro- 

gen in aqueous solution. 1. Hydrogen chlorobromide. 

S. K. Roy, Calcutta. 

(Communicated by P. Ray.) 

The formation of hydrogen chlorobromide has been studied from the 
depression of the freezing point of aqueous solutions of hydrochloric acids 
by the addition of bromine. The equilibrium constant and the heat of 
reaction have been calculated from the results obtained, (cf. R&y and 
Sarker, J.O.S., 1922. 1449). 

81. Action of nitric acid on tin. 

G. S. Ka.sbbkar, Bombay. 

The action of Nitric acid on Tin has been studied, 

(a) by varying the concentration of acid, 

(b) by varying the amount of tin, 

(c) by varying the physical condition of tin, 

(d) by varying the temperature, 

(e) in presence of various catalysts, 

in sui atmosphere of carbon dioxide. The amount of tin present in the 
stannous form was determined by iodine titration. 

It is found that, 

(1) The amount of stamious salt formed first increases with increase 

in acid concentration up to a limit and then decreases ; 

(2) Increasing the temperature decreases the yield of the stannous 

salt; 

(3) Percentage of the stannous salt formed from tin-foil is higher 

than from granulated tin ; 

(4) Some catalysts are observed to have a marked effect on the 

yield of the stannous salt. 
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82. Period of induction in chemical reactions. Part III — 

Interaction of potassium bromate and hypophosphor- 
ous acid. 

P. Neo(ji and B. N. Sex. 

The period of induction has been fully studied with respect to the 
influences of concentration, temperature, and foreign substances, viz., 
electrolytes, non-electrolytes and colloids added to the reacting system. 
The induction period varies inversely as the concentration of each and both 
of the reactants. The temperoture- induction -period curve shows a straight 
line, the period diminishing with the rise of the temperature. Non-electro- 
lytes like alcohols diminish the period but to different extents, whilst the 
solvents of bromine cau.se a more marked diminution in the period with 
exception of benzene which causes an increase. The colloids and thiosalts 
considerably diminished the period. 

83. Period of induction in chemical reactions. Part IV — 

Interaction of sodium iodate and pho.sphoroiis acid. 

P. NEO(ii and Sl’dh.vmoy Mukher.iee. 

The relations between concentration and the induction period and 
between temperature and induction period are similar to those obtained in 
the previous investigation. The alcohols reduced the period considerably 
and in the case of the two isomeric propyl alcohols the periods are so 
widely divergent that the reaction may well be used as a test to differenti- 
ate the two alcohols. Solvents of iodine markedly reduced the period. 
Inorganic acids also have considerable influence in causing a diminution in 
the period. 

84. Period of induction in chemical reactions. Part V — 

Interaction of sodium bromate and phosphorous 
acid. 

P. NEO(ii and Mekheejee. 

Similar results have been obtained in the course of study of the period 
of induction in the interaction of sodium bromate and phosphorous acid. 

85. On isomeric borohydrates. 

R. C. Ray, Patna. 

The potassium salt of a borohydrate of the composition B 2 H 4 (OH )2 
has been described in a previous paper IJour. Chem. Soc., 1922, lUl, 1088- 
94). Two isomeric compounds of the same composition, B 2 H 4 (OK) 2 , have 
been obtained. One is formed by the action of water on magnesium 
boncm, and the other by the action of water on magnesium boride 
which has^ previously been mixed with 10 per cent, free boric acid. 

evolved from both the isomers when their solutions are acidi- 
fled with dilute hydrochloric acid, and if the acidified solutions are then 
treated with standard iodine solutions, a certain amount of iodine 
is removed in both cases. The ratio of H/I is, however, in one case 
2:1 and in the other 1:2. It has not yet been possible to assign consti- 
tutional formulas to the isomeric compounds. 

86. On certain monofluophosphates. 

H. C. OoswAMi and Pulixbihari Sarkar, Calcutta. 

Prof. Willy Lange and we have simultaneously discovered the mono- 
fluophosphates. Wo first showed the isomorphism of monofluophosphates 
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with sulphates. The preparation and properties of the following simply 
monofluophosphates have been studied, viz : the heptahydrated nickel and 
cobalt salt— the pentahydrated copper and zinc salt, analogous to the 
corresponding sulfates. The following double monofluophosphates ana* 
logous to the corresponding double sulphates have been prepared, viz., 
ammonium with nickel and ammonium with cobalt. 

The alums corresponding to the sxilphate alums were prepared and 
complete series of mixed crystals with sulphates have been effected. 


87. Fluoberyllates and their analogy with sulphates. Part 

II — Fluoberyllates of certain bivalent metals. 

Nibmalendunath Ray, Calcutta. 

(Communicated by P. Ray.) 

In part I of this investigation it was shown that the fluoberyllate ion 
(BeF 4 '') exhibits a very close analogy with the sulphate ion (804"). The 
analogy has been found to be most perfect with respect to the solid salts. 
In the present paper the preparation and properties of the fluoberyUates 
of some bivalent metals have been described. The salts studied are : 

Calcium and strontium fluoberyllates (anhydrous) and nickel, 
cobalt, zinc, ferrous and copper fluoberyUates (hydrated). 

'I’kose fluoberyllates resemble the corresponding sulphates not only in 
their chemical composition but also in their crystalline form, molecular 
volume, solubility, etc. Fluoberyllates soluble in water have been found 
to form mixed crystals with the corresponding sulphates. 


88. Fluoberyllates and their analogy with sulphates. Part 

III — The Double fluoberyllates. 

Nibmalendunath Ray, Calcutta. 

(Communicated by P. Ray.) 

Further corroborative evidence of the existence of analogy between 
the sulphate and the fluoberyllate ion has been furnished by the pre* 
paration of a number of double fluoberyUates which resemble the well- 
known double sulphates of the type M'2 SO4, SO4, 6H2O not only 
in chemical composition but also in other properties such as crystaUine 
form, molecular volume, solubility, etc. The following double salts have 
been described : 

Hexa hydrated double-sulphato-fluoberyUates of nickel-potassium 
and zinc-ammonium and hexa-hydrated double fluoberyUates of 
ammonium fluoberyllate with those of nickel, cobalt, zinc, 
manganese, cadmium, copper and iron. 

These double salts form mixed crystals with the corresponding double 
sulphates. 

89. Fluoberyllates and their analogy with sulphates. Part 

IV — The ammino-fluoberyllates. 

Nibmalendunath Ray, Calcutta. 

(Communicated by P. Ray.) 

By analogy with the amminosulphates, the ammino-fluoberyUates 
of silver, copper, zinc, cadmium, nickel and cobalt have been prepared 
and studied. 
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90. On the complex cyanides of rhenium. 

H. C. Goswami and Pulinbihari Sarkar, Calcutta. 

In all its stable salts rhenium is hoptavalont. The lower valency 
rhenium is very unstable. Tetrav'alent rhenium lias been stabilise<l by 
forming complex cyanides. 

91. Some new tetrammine cobaltic complexes and a study of 

their constitution by means of absorption spectra. 

T. Das Gupta and Pulinbihari Sarkar, Calcutta. 

The reaction of sodium thiosulphate with cis-diaquo-or transdichloro- 
tetrammine cobaltic salts has been carefully studied resulting in the isola- 
tion of a new series of thiosulphato-aquo-totramniine cobaltic complexes. 
Some co-ordination and ionic isomers have been studied. A new method 
of preparation of the triol-dicobultic hexammine' compounds has been 
worked out. The constitution of the tetrammine salts has been determin- 
ed from a study of their absorption spectra. 


92. Complex compounds of metallic sulphites and thio.s\il- 

phates with ethylenediamine, 

P. Neogi and Hamid Hossain. 

Complex Compounds of thiosulphates and sulphites of cobalt, nickel, 
einc, chromium, cadmium, and some other metals with ethjdenediamine 
have been obtained and their constitution determined. 

93. Complex compounds of metallic hypophosphites, nitrites 

and arsenites with ethylenediamine. 

P. Neogi and Mohini Nath Phukan. 

Complex compounds of metallic hypophosphites, nitrites and 
arsenites with ethylenediamine have been prepared and their constitution 
determined. 

94. Salts of thiosulphato pentacyano cobaltic acid. 

S. N. Maulick, Calcutta. 

(Communicated by P. Ray.) 

Thiosulphato pentacyano cobaltic acid, and its alkali- and alkaline 
earth salts have already been described (Ray, J, Indian Chem. Soc., 1927, 
o, 326 1 R4y and Maulick, Zeit, anorg. Chem.y 1931, 199, 355). The present 
paper deals with the preparation of a number of metallic and metal- 
ammonium salts. Beryllium (basic), manganese, manganese-potassium, 
silver, silver-ammoniuib, di- and tetra-ammonium copper, di- and tetra* 
ammonium zinc, and di- and penta-ammonium nickel salts have been 
studied. 

9.5. Compounds of hexamethylene tetramine with complex 
cobalt salts and the nature of residual afl&nity. 

PRIYADARANJAN Ray and MuNiNDRA Nath Buxi, Calcutta. 

A large number of molecular compounds of hexamethylene tetramine 
with various salts of thiosulphato pentacyano cobaltic acid have been pre- 
pared, and the number of water molecvdes contained in these molecular 
compounds are compared with those present in the original complex salts. 
The difference in hydration, observed in this case, as well as in many 
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other cases previously examined by other investigators, throws considerable 
light on the nature of residual affinity. 


96. Substituted nomplex cyanides of cobalt and the influence 
of substitution on the properties of complex ions. 

PRIYADARANJAN Ray and S. K. Chackrabarty, Calcutta. 

Metallic salts of an entirely new type of substituted complex cobaltic 
acid — disulphito tetracyano cobaltic acid — have been prepared, and the 
constitution of the complex anion is established by various physical and 
chemical methods. The mobility and the radius of this new complex ion 
as well as those of the thiosulphato pentacyano cobaltic ion have been 
determined. From a comparison of the ionic radii of the simple and 
complex ions of cobalt, some idea about the stability and the strength of 
the complex ions has been deduced. 


97. The estimation of potassium by the cobaltinitrite method. 

8. D. vSiTNAWALA and K. R. Krishnaswami, Bangalore. 

The method yields good results only when the relative concentrations 
of the reactants lie within narrow limits. The precipitates obtained 
under varying conditions were completely analysed, and the conditions 
suitable for obtaining K 2 Na Co (N02 )r. H 2 O in a pure state were studied. 
The data obtained enable the determination to be made with an accuracy 
of about 1 per cent. 


98. Qinaldinic acid as an analytical reagent. Part I — Esti- 
mation of copper, cadmium and zinc, and the separa- 
tion of copper from cadmium. 

PRIYADARANJAN Ray and M. K. Bose, Calcutta. 

Various metallic salts of quinaldinic acid have been prepared and 
their composition and properties studied with a view to determine their 
applicability for analytical purposes. Copper is completely precipitated in 
dilute mineral acid solution, whereas zinc and cadmium are quantitatively 
thrown down from dilute acetic acid and neutral solution respectively. 
The precipitate formed are highly crystalline and can be very rapidly 
filterod in a Gooch crucible. Copper, zinc and cadmium have been esti- 
mated with excellent results. A quite accurate, rapid and satisfactory 
method has been developed also for the quantitative separation of copper 
from cadmium. 


99. Chemical examination of some vanadiferrous ilmenites 
of India. 

Nirmalbndunath Ray, Calcutta. 

(Communicated by P. Ray.) 

Vanadium was discovered a century ago in certain Taberg (Sm&land) 
iron ore. Certain ilmenites have been found to contain traces of vana- 
dium. The author has recently examined a few specimens of Indian 
ilmenites which are characterised by their high percentage (5%) of vana- 
dium. Complete chemical analysis has been done and its composition 
determined. 
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100. The chemical and spectrographical examination of some 

columbites of Gaya. 

H. C. Goswami and Pux-inbihari Sarkar, Calcutta. 

The Gaya columbites are feebly radio active due to the small amounts 
of uranium and thorium present in them. A complete chemical analysis 
of the mineral has been made and a detailed accurate method has been 
worked out for the analysis of this type of minerals a-s the methods 
hitherto adopted are all faulty. Rhenium has been found and has been 
extracted from 3 kilos of the mineral. 

101. The analysis of mixtures of the pentoxides of tantalum 

and niobium. 

D. S. Narayana Murthi, K. R. Krishnaswami, and 

H. E. Watson, Bangalore. 

None of the methods in common use was found to be rapid or simple. 
The method outlined by Ruff (Z. atxorg. Chem., 1026, lo6, 215) but left 
undeveloped has been studied by us in detail and found to be entirely 
satisfactory. 

The method is based on the observation that when heated in a stream 
of hydrogen, niobium pentoxide is quantitatively reduced to niobium 
tetroxide, whereas tantalum pentoxide remains unaffected. 

102. Note on the filling of nanometers. 

M. Q. Doja. 

An improved method for the filling of manometers has been devised. 
This gets over the difficulty of elaborate sealing which is necessary in 
the filling of the usual vacuum filled manometers. It also gives a much 
stronger sealed end than is possible to obtain in the other method, 
because the sealing is done before the mercury is introduced into the 
manometer. The method is simple and consists only in introducing pure 
dry mercury into the evacuated manometer by moans of a suitable appa- 
ratus which has been described. 

103. Action of hypochlorous and other acids on di-isobuty- 

lene. 

M. L. Shroff, Benares. 

Di -isobutylene was prepared by condensing tertiary butyl alcohol by 
fneans of sulphuric acid. A study of the addition products of di-isobu- 
tylene with hypochlorous acid, chlorine monoxide, and sulphuric acid was 
made. Instead of a chlorhydrin, an unsaturated chloride of the empiri- 
cal formula CeHi 5 Cl was obtained. Chlorine monoxide gave a complex 
mixture of chlorine compounds whereas with concentrated sulphuric acid 
higher polymers of di-isobutyleno were obtained. 

104. A preliminary note on the production of oxalic acid 

from sandal wood dust. 

B. H. Iyer, Bangalore. 

Sandal dust obtained after the removal of the essential oil is being 
tried as raw material for the production of oxalic acid. The quantitative 
estimations carried out so far show that 45 per cent, (on the weight of 
sun-dried dust) of oxalic acid is formed by fusing the dust with alkali at 
200® for two hours. The optimum conditions are being worked out and 
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the real isolable oxalic acid being estimated with a view to see if oxalic 
acid could thus be profitably produced. 

This dust when extracted yielded to petrol 2-5 per cent, of a dark 
resinous substance which gave an alcohol insoluble substance as also a 
bromo»derivative. All these products are under investigation. 

105. The fatty acids of ‘ Ben * oil. 

P. Ramaswami Ayyar and V. C. Parekh, Bangalore. 

These were separated and esterified by the usual methods and have 
been found to consist of Myristic (7-3 per cent.), Palmitic (4*2 per cent.). 
Oleic (65 S per cent.), Stearic (10*8 per cent.), Behenic (8-9 per cent.), and 
Lignoceric (3'0 per cent.) acids. The Behenic acid has been proved to be 
the normal one by direct comparison with a specially sjmthesised speci- 
men. 

106. The fatty acids of Mysore * Chrysalis ’ oil, 

P. Ramaswami Ayyar and V. C. Parekh, Bangalore. 

These have been shown to consist of Palmitic (13'5 per cent.). Stearic 
(4*0 per cent.). Oleic (33*8 per cent.), Iso-linoleic (38*2 per cent.), and 
a-linolenic (10*6 per cent.), and an unidentified lower fatty acid. 

107. Studies in the synthesis of higher fatty acids. Part V. 
V. A. Patwardhan and P. Ramaswami Ayyar, Bangalore. 

The action of sodium on 11-Bromo-undecylic methylic ester has 
been studied. 

108. Studies in the synthesis of higher fatty acids. Part VI 

— The reactivity of higher alkyl iodides with magne- 
sium. 

P. Ramaswami Ayyar and V. C. Parekh, Bangalore. 

The yields of Grignard reagents from six alkyl iodides from C 12 H 26 I 
to C 22 H 461 have been determined, and incidentally, two new hydrocar- 
bons € 40^02 (xn.p. 79-81®) and C 44 Hgo (m-p- 83-86®) have been synthesi- 
sed. 

109. Studies in fish oils. Part III — Study on the constitution 

of certain unsaturated fatty acids characteristic of 
fish oils. 

K. D. Guha, Bangalore. 

A sample of Scottish cod-liver oil was used as a source of fatty acids. 
The acetone-lithium salt separation of the fatty acids and subsequent 
distillation of their methyl esters were used for the separation of indivi- 
dual ckcids. The position of double bonds in Cie, Cig, C 20 ^nd C 22 acids 
with varying degree of unsaturation were studied. 

110. Action of alkylene bases on esters. 

M. N. Ramaswami and P. C. Guha, Bangalore. 

In connection with some other work being done in this laboratory we 
bod occasion to try the action of ethylenediamine on aoetoacetio ester. 
Mason (B. 20 , 267) considered the product of the reaction to be ethyl 
ethylene-di-^-amido-o-orotonate and claimed that he obtained the oorres- 
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ponding free acid by heating either the crotonate with water or by 
heating acetoacetie ester in a sealed tube with ethylenediamine. We 
have been unable to confirm these results. 

This leads us to suspect whether the product of the reaction was 
readly what it was represented to be. The present paper embodies the 
results obtained by the action of alkylene bases on esters in general and 
experiments conducted to 6nd the constitution of the resultant products. 

111. Extension of Michaers reaction. Part IV. 

T. N. Ghosh and P. C. Guha, Bangalore. 

In the proceedings of the last year’s Indian Science Congress, the 
condensation of phenylazocarboxylic ester, azodicarboxylic ester with the 
sodium derivatives of acetoacetie ester, etc., was reported. In continua- 
tion of the same work, carbethoxythiocarbimide COOEt — Ns=C = S has 
been found to react with the sodium derivatives of cyanacetic ester, and 
acetoacetie ester to yield the usual additive products. With malonic 
ester, however, a compound of the type COOEt- - NH - - CS — CH — COOEt 

ioOH 

has been obtained. Mesoxalic-ester-phonylhydrazone (COOEt )2 = C=N 
— NHPh, reacting with the sodium derivatives of acetoacetie ester, 
malonic ester, etc., is simply converted into COOEt — CH(COOH)— NH — 
NHPh. Evidently therefore the expected Michael’s condensation has 
not taken place here, perhaps due to the presence of the positive group 
=:N-NHPh. 

112. Studies in the acetylation of ligno-cellulose. Part II. 
Pabitrakumar Das and H. K. Sen, Calcutta. 

The €W3etylation of cellulose or ligno-cellulose under pressure without 
the use of any catalyst does not appear to have been undertaken by 
previous workers. This process was considered to have a peculiar suita- 
bility in the determination of the relationship between lignin and cellulose 
in ligno-cellulose, that is to say whether the two are chemically combined 
or physically adsorbed. The central idea underlying this view is that if 
lignin and cellulose are chemically combined and if during acetylation 
under pressure acotolysis takes place and the lignin is set free from its 
combination with cellulose, then there should be a new centre for acetyla- 
tion in addition to the already existing centre for mono-acetylation in the 
cellulose. A necessary inference from this would be that a modified 
cellulose, that is to say cellulose isolated from ligno-cellulose by Cross and 
Bevan’s method or chlorine peroxide method or by cuprammonium method 
would yield under pressure even in the absence of catalysts a diacetylderiva- 
tive. This expectation has been realised. There is however an evidence 
which weakens this theory. It is found in the acetylation of the standard 
cellulose, cotton itself. Under similar experimental conditions, treated or 
imtreated cotton gave an acetyl value almost nearly agreeing with the 
monoacetyl. One would be disposed to explain this difference by consi- 
dering that cotton is a more highly polymerised condition of cellulose. 
This view is supported by the lower ^kali adsorption of cotton in com - 
parison with cellulose from saw dust. To bring all the three under the same 
category and to explain the inequality in their capacity for undergoing 
acetylation, one is thus forced to think that this difierence arises out of a 
difference in the degree of polymerisation emd the theory that lignin is 
chemically combined with cellulose loses all force. But to accept that 
ligno-cellulose which is formed through such a long number of years in 
the plant world should represent a lower state of polymerisation than 
cotton is somewhat difficult. 

Incidentally acetylation in the presence of sulphuryl chloride. 
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quantities of sulphuric acid have been inves- 
tigated, leading to the establishment of the fact that it is the tri-acetyl 

vfeTd onw S'® optically clear solutions. The lower acetates 

depending on the size of the particles. The 
higher the acetylation, the greater the depol 5 rmerisation. 

Viscosity experiments have been undertaken in this connection. 


1 13. Studies on vegetable proteases. Part I— Protease from 
Cicer Arietinum and Vigna Catiang, Endl. 

N. Desikachar aiiA C. V. Paramasivan, Bangalore. 

n commoner Indian cereals Oicer Arietinum and Vigna 

catiang, were germinated and the proteases extracted in the usual 

manner. The preparations were examined (1) for their hydrolysing action 
on protems and (2) for their adsorption behaviour by various colloids. 

^ A trial has also bean mads to aim at the separation of the two exist*' 
ing enz 3 nnes, viz., Sreptase and Protease, by adsorption methods. 


114. On inulase. 

N. Keshava Iyengar, Bangalore. 

Inulase has been prepared from ‘Aspergillus sp.?’ by culturing the 
fungus on an aqueous extract of Artichoke which is found to contain 
20 per cent, inulin of the total carbohydrates. After 4-5 days growth, 
the fungus mat was collected, washed and dessicated in vacuo over 
sulphuric acid. A grey powder is obtained on grinding the dried material 
from which an active preparation of the inulase extract is obtained by 
macerating a given weight of the dry powder with twenty-five times the 
quantity of toluenated water at room temperature for 24 hours. The 
filtrate yields an extract rich in inulase but associated with other carbohy- 
drases like invertase and amylase. Various adsorbents are being tried in 
order to free the extract from other enzymes. A time course study of the 
inulase extract on inulin at 3.8 has been completed. 

115. On the synthesis of uric acid. 

P. C. Guha, Bangalore. 

The present paper is a continuation of previous work (Proc. Indian 
Sc. Congrcea, 1030, 1931). The action of phenylcarbonate upon ethylene*, 
oxalo- and glycolyl-diurea as also upon hydantoin acid amide has been 
studied. The action of urea and biuret upon hydantoin ester NHg.CO- 
NH-CH 2 *COOEt and of urea upon biuret acetamide NHs-CO-CHa-NH- 
CO-NH-CO-NH 2 is under investigation. 

116. Pfi* Diketo cyclobutanes. 

V. M. OrsiT, Poona, 

Pechmann (Bcr., 1883, 16. 2124 and Annalen, 1889, 261. 167) heated 
citric acid with cone, sulphuric acid to prepare acetone dicarboxylio acid 
which he condensed with phenols to obtain coumartns. Instead of separat- 
ing the acetone dicarboxylic acid, he mixed phenols directly with the 
reaction mixture and later workers have been using the same process for 
the preparation of the coumarin derivatives. 

The author has, however, obtained BB" diketo oyolobutane carboxylic 
CO CH.CO 2 H 

acid I I (m.p. 144“, equivalent 128), (1) by the action of 

CB 2 — CO (A) 

sulphuric acid on citric acid, and (2) by heating acetone dicarboxylio acid 
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at its rn.pt. The new compound beinj? susceptible of hydrolysis to 
acetone dicarboxylic acid« can only be preserved in sealed tubes. 

The new compound gave both mono and di -phenyl -hydrazones, a 
monoacetyl derivative, a monobromo compound by substitution and a 
inonochloro derivative. The last one gave dichloro cyclobutadiene 
with phosphorus pentacbloride. 

Elimination of CO 2 under reduced pressure from (A) gave a substance of 

CO CHo 

the probable formula | I (B) which gives a hydrazone and is 

CH 2 -CO 

converted into dichloro cyclobutadiene by phosphorus j)entachloride. 

compound having the empirical formula of (B) has been obtained by 
Staudinger (ficr., 1920, o3, 1085). 

The acid (A), on condensing with anisol, in sulphuric acid, gave a 
para substituted cyclobutenone carboxylic acid : — 

CH)0 . C 6 H 4 . C=C . CO 2 H 

I I 

CH 2 — CO 

'I'he work is being continued. 

117. Formation and stability of a dicyclohexanone. 

P. S. Mayura-Nathan and P. C. Guha, Bangalore. 

Condensation of isopropylidene malonic ester and acetoacetic ester 
was carried out and the constitution of the resulting addition product 
(aay-tricarboxy-/3^-dim6thyl-8-keto-ethyl butyrate) and ring-closed pro- 
duct (cyclohexane-l : 1 -dimethyl-3 : 5-diketo-2 : 6 -dicarboxylic ester) de- 
finitely established by conversion into Vorlander’s dilactone and dime- 
thyldihydro resorcin respectively, which were in turn obtained from the 
a<ldition and condensation products of mesityl-oxide and malonic ester. 

On regulated hydrolysis of the ring-closed ester a </icyc/ohexanone 
was obtained which presented a new and interesting study of bridge lor- 
mation and double bonds, their formation and stability, in dimethyl- 
dihydro-resorcin. The product is a dehydrated compound of dimethj l- 
dihydro-resorcin and definitely establishes the presence of para bonds in 
phenols. 

The reactivity and stability of the ring-closed ester towaixls methy 
lene iodide in presence of sodium was also tried without success. Inci- 
dentally, the effect of the gemdialkyl and cyano-groups in the formation 
of cyc^butane acids was tried. Also the mobilit 5 ' of a tautomeric 
hydrogen in intermolecular-intramolccular tautomerisra was investigated. 

118. On spiro-compounds. Part II. 

P. K. Paul, Calcutta. 

(Communicated by P. C. Mitter.) 

With a view to see whether six-membered hydro-aromatic ring sys- 
tems can associate with six-membered spiro rings, the Guareschi imides 
from cyclo-pentanone, cyolo-hexanone, 3-methyl cyclo-hexanone and 
4-methyl cyclohexanone were condensed with trimethylene bromide follow- 
ing the line of C. A. Kerr (*7^. Amer. Ohem. Soc.y 1929, 51, G17) and 
condensation product of the following type has been obtained. RH' 
being part of different ring systems. 

/C(CN) CO . 

RR'< >(c»,), > 

^ C(C N ) CO ^ 


NH 
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Cyclo -pentane spiro dicyan cyclo-hexane imide, crystaUiees from acetic 
^id in.p. 268 O. Cyclo-hexane spiro dicyan cyclo hexane imide crys- 
talbses from acetic acid— m.p. 204«C. 3-Methyl cyclo-hexane spiro dicyan 
cyclo-hex^e imido, from dilute acetic acid— m.p. 202°C. 4-Methyl cyclo- 
hexane spiro dicyan cyclo-hexane imide crystallises from acetic acid— 
m.p. 2I2®C. 

The work is being progressed. 


119. Attempted synthesis of cantharic acid. 

V. N. Pal and P. C. Guha, Bangalore. 

Methyl-ci/c?ohexan-l : 4-dion6-2 : 3-dicarboxylate has been prepared 
by the reduction of the corresponding dihydroxyphthalic acid. Experi- 
ments are in progress to methylate this ester in the 2 , 3 positions, and the 
dimethyl derivative, on reduction of the keto groups and dehydration, is 
expected to give cantharic acid. 


120. Curcumone. 

N. C. Kblkar and B. Sanjiva Rao, Bangalore. 

Cxircumone has been obtained by treatment with alkali of a tertiary 
alcohol C 15 H 20 O. The alcohol yields a mixture of oxalic and p-toluic 
acids on oxidation with nitric acid. Treatment with sulphur yields an 
aromatic hydrocarbon. On reduction a saturated alcohol CisHaoO is ob- 
tained showing that it is a monocyclic alcohol with two double bonds. 

121. Examination of the chemical constituents of Swertia 

Chiratta. 

D. N. Mazumdab and P. C. Guha, Bangalore. 

The following have been isolated : Stearic, palmitic, cerotic and oleic 
acid, physosterol, a monohydroxy acid (m.p. 292-93®C), two’ yellow crys- 
talline phenolic body (m.p. 17ft-180®C and m.p. 260-61'’C), an yellow 
neutral body (m.p. 196-98®C), a bitter acid called ophelic acid Ci 3 H 20 Hio» 
a large quantity of resins and a bitter principle known as chiratin (Hohn. 
J., 1869, 771) which when boiled with hydrochloric acid is decomposed to 
ophelic acid and a viscous insoluble substance. 

122. Constitution of corchoritin. Part II. 

N. K. Sen, Dacca. 

When corchoritin (Proc. Ind. Sc. Oongress, 1931) is boiled with alcoho- 
lic potash an isomeric lactone (Ci 2 Hig 03 ) is formed due to the shifting of 
the olefinic linking. Confirmation of this is thus afforded by an abortive 
attempt to isomerise the dihydro-compound with alkali. Corchoritin is 
readily converted by strong hydrochloric acid into anhydro-corohoritin 
due to the removal of the hydroxyl group, since while still possessing the 
lactone group, it yields no longer an acetyl compo\md. The formation of 
pyruvic acid by the oxidation of corchoritin proves the presence of the 

group CH 3 — C — C— as part of the molecule. The immediate reduction of 

Tollen’s reagent by corchoritin points to the presence of an unsaturated 
lactone of py-form. Pyrogenic reduction of corchoritin with zinc dust 
yields a large volume of gaseous product and a brown semi-solid distillate 
from which a colourless substance is isolated possessing a characteristic 
naphthalene-like smell which gives an orange-red piorate melting at 107®. 
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123. Attempts towards synthesLs of cantharidin. 

B. H. Iyer and P. C. Guha, Bangalore. 

The great unstable nature of ortho-dibromo-dimethyl-cyclohexane 
having yielded only a very meagre quantity of the nitrile (Science Congre.ss 
Abstracts, 1930, No. SI) synthesis of deoxycantharidin by this method has 
)>een suspended. 

With a view to see if compounds similar in vStrxicture to cantharidin 
without the two methyl groups, would show vesicant properties, the fol- 
lowing reaction has been tried. The disodium .salt of di-acetyl-diethyl- 
adipate reacts with the diethyl ester of dibromo-succinic acid with the 
formation of 1 : 4-diacetyl- 1 : 4-dicarb6thoxy-2 : li-cyclohexanedicarboxy- 
late. Similar reaction with symmetrical dimethyldichlorosuccinic ester is 
l)eing tried to obtain deoxycantharidin. 

Studies in the reactions of di-iodofuran with the sodium salts of 
malonic-, acetoacetic-, and cyanacetic esters are also in progress. 

124. Essential oil from the roots of Aristolochia Indira (Linn). 

B. L. Manjunath. Bangalore. 

The pungent .smelling oil from the roots of .Aristolochia Indica was 
found to possess the following constants : — 

d^o. 25 ' 0*9.52.^; l'o023; [«] .>50 — 33*1 1® ; ester value 7-3; ester 

value after acetylation 22'.5 ; acid value 2 ‘ 0 . 

The oil did not solidify at— 15 . When distilled at 1 mm. pressure, 
boiling commenced at 90 and most of the oil came over between 104'^'— 
lOB®. Distillation stopped at 148®. The oil is soluble in 5 volumes of 95 per 
cent, alcohol. 

Substances containing phenolic or the lower alkoxy groups are absent. 
The carbonyl compounds amount to 3 per cent. 

125. Essential oil from the seeds of Psoralea Corylifolia (Linn), 

H. S. Jois and B. L. MAnjunath, Bangalore. 

The seeds of Psoralea Corylijolia on steam distillation gave a pale 
yellow oil possessing a strong and persistent odour (yield 0*05%). The oil 
had the following constants: — 

^ 250 ^ 25 '-- O-OloO ; 1-490R; (■ 3 t]p .250 —9*37®; acid value 4-6 ; ester value 

12'0 ; ester value after acetylation 94 3. 

The oil partially solidifies and become.s highlj' viscous when cooled to 
— 15®. The boiling point at 1 mm. pressure ranges between 70 and 152®. 
At 26® the oil di 8 .Holves in half its volume of 90 per cent, alcohol. It is free 
from phenols and contains 3*2 per cent, of carbonyl bodies. 

126. Dipterocarpus Indicus. Resin. 

N. C. Kelkar and B. Sanjiva Rao, Bangalore. 

The oleo-rcsin examined had the following properties: d 252 j.=o *9694 ; 

n^=l*507.5, acid value 18-0, saponification value 23*9, saponification 

value after acetylation 31 ’8. An acid melting at 161® has been isolated 
and the results of its further examination are described. 

127. On an azulene from the oleo-resin of Dipterocarpus tuber- 

culatus. 

P. C. Mitter and Asokekumar Sen, Calcutta. 

The oleo-resin of Dipterocftrpus ttxherctUalus gives on steam distillation 
about 30 per cent, of sesquiterpenes, boiling between 100 ® and 105® at 6 mm. 
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275 grms. of the oil are fractionated at 9 mm THa t. ^ 

are given below : — * physical constants 


Weight of Distillation 
fraction, temperature. 

105 ^- 7 ® 
113 ^- 5 ® 


250 grms. 
25 


Density. 
(30 C) 

ono39 

0*9114 


Refraction. Rotation. M 


(30 C) 

1*4967 

1*4997 


+ 11 
+ 128 


66*107 

65*82 


Mjj for 
Fo 


66*1 


aesquiterpln"^’"^ molecular refraction agree with that of a bicyclic 

On dehydrogenation with sulphur a blue oil was obtained which boiled 
^^^Onim* ^ density of 0*9742 at 20°C. 

106=.7° ^ melting at 120°.I2r and a styphnate melting at 

On heating with selenium a similar blue oil was obtained which cave 
a picrate and a styphnate identical with that given by the blue oil ob. 
tained from sulphur treatment. 

physical and analytical data agree with that of Guaiazulene dee- 
cnbed by Ruzicka and Rudolph. (Helv. c. A. 9,118, 1926) Vide Proc Ind 
Sc. Congees, Lahore, 1927. pp. 161. The work has been resumed with 
material of guaranteed purity supplied by the Conservator of Forests 
J>unina. ' 


128. Studies in abnormal optical rotation. Part IV. 

S. M. Mistri and P. C. Guha, Bangalore. 

In continuation of work reported in last year’s Science Concress 
abstract (p. 42, Nos. 143 and 144) it has been found that ^ 

(а) pp-diaminodiphenyl-hydrazodicarbonamide, 

(б) pp-diaminodiphenyl-azodicarbonamide, 

(c) pp-diaminodiphenyl-glyoxal, 

(d) pp-diaminoazobenzene, 

(e) pp-cliaminohydrazobenzene, 

(/) pp'diaminobenzil, 

{g) 1 : 4-diaminoanthracene, 

cannot be made to react with camphorquinone under ordinary known 
conditions due perhaps to the complex nature and high molecular 
weights of the diamines. One diamine, viz., NH 2 .CoH 4 -CH=;N-CeH 4 -NHo 
has been found to react, but even in their case the isolation of the reac- 
tion product in a pure form has not so far been successful. 

129. Studies in abnormal optical rotation. Part V. 

M. S. Kotnia and P. C. Gtoa, Bangalore. 

Caniphorquinone-muno-hydrazone has been condensed with several 
aromatic aldehydes containing a system of conjugated double bonds. 
With the object of studying the effect of two consecutive nitrogen atoms 
in an unbroken system of conjugated double bonds the compound obtain- 
ed from acetamioo-benzaldehyde and camphorqninone-mono-hydrazone, 
has been deacetylated and then condensed with a molecule of camphor- 
quinone. 

130. On asymmetric synthesis of organic sulphur compounds. 

V. C. Parekh and P. C. Guha, Bangalore. 

In extension of the work published by Quha and Menon (Ber., 1931, 
64t 644), wother attempt has been made by condensing menthyl-^-brom- 
propionate with methyl ethyl sulphide-— but the resulting product on 
being freed from the menthyl group by hydrolysis has been found to be 
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inactive. With an object to study the effect of exchision of the possi- 
bility of thetine like ring formation in the xmsyrnmetrical s\ilphonium 
compounds the action of p-menthylcarboxylate of tu-!>romacetO|)henone 
and menthyl-8-broin valerate, etc., on unsyiametrical sulphide.s is being 

studied. 

131. Analysis of Indian coal tars and their di.stillation pro- 
ducts. 

S. K. Ganculi and P. C. Guha, Bangalore. 

Coal tars from Calcutta Oriental Gas Comjiany, Boml)ay Gas Works 
and Jamshedpur Coke oven have been analysed. 

Calcutta Gas Work’s tar: (sp. gr. at 23 C, l'U)S8) containing free 
carbon 9-42%; ash 0*067% ; yields on distillation under standard condi- 
tions, ammonia water 2*50% ; light oil (up to 170®C) - 3*20”o ; middle oil 
(170-230®C) 12*50%; creosote oil (230‘^-27() C) 10-80%; anthracene oil 
(270®-360®C) 8*20% and pitch 62-80%. 

Bombay Gas Work's tar: (sp. gr. at 23*C, 1-1363) containing tree 
carbon 2*55%; ash *12% ; yields on distillation under the same conclitions 
ammonia water 4 0%; light oil 8-2%; middle oil 12-5%; creosote oil 
10-4%; anthracene oil 10-2%; pitch 54-2%. 

Jamshedpur Coke Oven tar: (sp. gr. at 23 C, 1*2400) containing free 
carbon 17*43%; ash ‘07%; yields on distillation under the same condi- 
tions no light oil, bxit only 20% of it distils between 230-350° ; pitch 
80%. 

132. Examiuation of the light oil manufactured by Bengal 

Chemical and Pharmaceutical Works from Calcutta 
Gas Work’s tar. 

S. K. Ganguli and P. C. Guha, Bangalore. 

Acids, bases and neutral oils from the light oil are separated and 
each fractionally <listilled with fractionating columns under certain speci- 
fied conditions and the cronstituents individually anal 3 'sod with the follow- 
ing results: ammonia water 0*60%; benzene 7*43®o; toluene 7*34%; 
xylene and other xmidentified hydrocarbons in solvent naphtha 6*73% ; 
unsaturated hydrocarbons 1-390%; unidentified hydrocarbons in heavy 
naphtha 12*18%; pyridine and its homologues 5*57%: phenol 1.34% (by 
weight) ; ortho cresol 6*13% (by weight) ; other higher honiologties of the 
series 7*94% (by weight) ; naphthalene crude 6*29% (by weight). Hydro- 
carbons boiling above 200°, 29-14%. 

Analysis of the middle oil, creosote oil, anthracene oil and pitch are 
in progress. 

133. Chemical investigation of the high boiling bases of 

heavy anthracene oil. 

S. K. Ganguli and P. C. Guha, Bangalore. 

Excepting the isolation of some high boiling bases like di-methyl - 
quinolines and acridine in the high boiling fractions of the bases obtained 
from coal tar, no work appears to have been done on the isolation of the 
bases occurring in anthracene oil. While analysing the acidic, neutral 
and basic constituents of the different fractions of coal tar distillation 
products supplied by Bengal Chemical and Pharmaceutical Works, it 
was discovered that the heavy anthracene oil (B.P. 350° and upwards) 
contains as much as 25 per cent, bases. The present work embodies the 
results obtained in the isolation of the ingredient bases by careful fractiona- 
tion of the products obtained by vacuum distillation under 1 to 26 mm. 
pressure. 
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134. Attempts to synthesise diphenylene : isolation of 
p-diphenylene-di-monosulphide. 

V. C. Parekh and P. C. Gttha, Bangalore. 

o (*Soc., 1915, 107, 1495), Sircar and Majuindar {J. Indian Ohein, 

tsoc., 1928, o, 417) and Menon (Indian Institute of Science unpublished 
work) made unsuccessful attempts to synthesise p-diphenylene by the 
action of metals on suitable aromatic halogen compounds* The action of 
several desulphurising agents has now been tried upon phenylenedisul- 
P^lde (C 6 H 4 S 2 )x and a compound m.p. 148®, possessing the composition 
C 6 H 4 S and molecular weight 214-218, has been isolated. From its 
properties it appears to be p-diphenylene-di-monosulphide 

S 

C6H4 < > C6H4. 

s 

Further work on the synthesis of the same and similar other substances 
from suitable pp-diderivatives of diphenyl sulphide, -oxide and -imide is 
in progress. 


135. Morellin. 

B. Sanjiva Rao, Bangalore. 

The acetyl derivative C 58 H 42 O 10 of this yellow colouring matter gave 
on oxidation with hydrogen peroxide and potassium permanganate the 
same acid melting at 49-60®. On reduction a tetrahydro compound was 
obtained. Distillation over zinc dust yields a hydrocarbon which gives a 
picrate. 


136. Action of chlorine on dilute aqueous solution of some 
phenols and the effects of the products formed on the 
taste and odour of water. 

B. Sanjiva Rao, Bangalore. 

The products formed on gradual addition of chlorine to a dilute 
aqueous solution of phenol and o-cresol are described. 


137. The condensation of resorcinol and secondary alcohols. 

' J. N. Ray and M. A. Haq. 

Resorcinol condenses with isopropyl alcohol and other secondary 
alcohols in presence of ZnCl 2 to give products which are analogous to 
hexyl resorcinol in constitution and antiseptic properties. 

138. Substitution in resorcinol derivatives. Chlorination of 

derivatives of b. resorcylaldehyde. 

M. Sbsha Iybnoab and K. Santanam, Bangalore. 

A solution of 2-hydroxy-4>methoxybonzaldehyde yields on ohlori* 
nation under different oonditions, the monochloro and the diohloro* 
aldehydes melting at 107® and 04® respectively. Further, the diohloro- 
aldehyde forms on treatment with nitric acid a diohloro-nitro-derivative 
which is identical with the product obtained by chlorinating O-nitroresor- 
oinol-S-methylother, melting at 102®— 103®. 

The paper deals with the preparation of the above compounds and 
their constitution. 
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139. The quarternary salts of p-dimethyl-toluiv^line. 

M. Q. Doja, Patna. 

Several quarternary salts of p-rlimethyl-toluidine have been prepared 
and examined. An improved method for the preparation of trimethyl-p* 
tolyl-ammonium iodide has been jriven, and detailed methods of prepara- 
tion and properties of the others have been noted. 


140. Studies in diphenylamine derivatives. 

R. N. Sen and S. Roy, ('alcutta. 

Buch {Ber, 188t, 17, 20:14) obtained diphenylamine in very poor yields 
by heating aniline and jjhenol in presence of oalciinn chloride at IlOU . 
It is now found that a fairly satisfactory yield of diphenylamine (30”o) is 
obtained by the condensation of aniline an<l phenol in the presence of 
anhydrous ZnCU and NH^CL in an atmosphere of C ()2 at This 

now method has been worked out for obtaining unsymmetrioal diphenyla- 
mine derivatives: -Naphth\ l-;i- amino -4 -methyl phenyl -amino (m-tolnylene 
diamine-b-naphthol-CO^o yield), amino -4 -met by 1-3' -hydroxy -diphenyla- 
mine (m-toluylene diamine-resorcinol-40Oo yield), 3-umino-4' hydroxy- 

diphenylamine (m-phenylenediamino-hydroquinone), ,3-nmino-4-methyl- 
4' -hydroxy -diphenylamine (m-toluylenediamino hj'droquinone). 

These diphenylamine derivatives have all been condensed with ben- 
zoic acid by heating with ZnClo to yield unsymmetrical .T-phenj-1 acridine 
derivatives. These acridine compounds dye silk witli shades varying from 
orange to deep orange. The fluorescence of the.se compounds is much 
more intense than that of bonzo-flavine. 

141. Preparation of p-diethylamino-benzaMeliyde. 

M. Q. Doja, and A. ^SIokeet, Patna. 

An improved method for the preparation of p diethylamino-bcnzal- 
dehyde by the interaction of diethylaniline formaldehyde and nitroso- 
diothylaniline has been described. The preparation of nitroso-diethylani- 
line from sodium nitrite, diethylaniline and hy<lrochloric acid has also 
been investigated in this connection, and a technique has been evolved 
which gives u high yield of the product in a very pure form. 

142. Studies on azo-aldehydes. 

R. N. Sen and B. Banerjee, ('alcutta. 

The azo-aldehydes form an interesting group of compounds as inter- 
mediate products in the synthesis of useful dyes with multiple chromo- 
phores (cf- Green and Sen, J.C.S., 1912, 101, 1113; Dutt, ibid., 1920, 129, 
1171; Sen and co-worUers, J.. 4 .C. 1 S., 1924, 40, 1 1 1 ; J.I.C.S., 1928,5,487; 
ibid., 1930, 7, 1 ; ibid., 1930, 7, 151). 

The hydroxy-azo -aldehydes described in this paper have been pre- 
pared by the application of Hiemer and Tiemann reaction on tlie azo- 
phenols ; the yields of the aldehyde.s being increased when a dilute solution 
(2.3%) of caustic soda is used and a mixture of chloroform and alcohol 
<1 : 4) is added slowly to preserve the homogeneity of the reaction mixture. 
The effect of substituents («) in the phenol residue and (6) in the benzene 
residue of the azo-phenols on the yield of the aldehydes, has been 
thoroughly investigated and it is seen that substituents gonerolly exert a 
more or less inhibiting effect, it being more marked when substituting 
groups are present in the phenol residue. It is interesting to note that 
whereas the presence of Cl, NOo and alkyl groups in the phenol residue 
exerts a strongly adverse influence on the reaction, the influence of these 
groups in the benzene residue is not however so strong. The constitution 
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of some of the hydroxy-azo-aldehydes has been proved by their synthesis 
f^rom coupling corresponding diazotised amines with the c^^reSon^n^ 

ta foTOini aldehydes generally exhibit marked inacti^tf 

DhenJlhvd®raJ^^n.^ -fr. *hey give semicarbazonea and 

phenylhydrazones with extreme difficulty and react with NHoOH and 

to form oximes and azo-methine compounds respect- 

NO 'pt? to study the influence of various substituents, viz., OH, 

wjVh aldehydes have been condensed 

aniline and (6) resorcin to give azo-triphenyl-methane and 

each otT respectively with two chromophores in m -positions to 


143. Studies in the mercuration of o-, m-, and p-nitrobenzoic 

acids and 4-nitrophthalic acid. 

P. S. Mavtjbanathan and P. Ramaswami Ayyab, 

Bangalore. 

The mercuric salts of the above acids were dry heated at about 180* 
and the resulting products were respectively treated with bromine as well 
as iodine. The following products were, respectively, identified 

(1) o-nitro-bromo (or iodo) benzene. 

(2) 2-bromo (or iodo) 3-nitro-benzoic acid. 

(3) 2-bromo (or iodo) 4-nitro-benzoic acid. 

(4) do. 

The mechanism of the reactions is discussed. 

144. Studies in steric hindrance: Part I. — The isomerism of 

the monomethyl esters of 3-nitrophthaIic acid. 

P. Ramaswami Ayyar and P. S. Mayubanathan, 

Bangalore. 

The two monoesters, melting at 162® and 102®, have been prepared by 
well-known methods and purified thoroughly by a new and a ver 3 ' short 
method. Their structures had been till now assumed, without adequate- 
chemical evidence, to be a- and /9-monoesters respectively. 

Direct evidence for this was sought by dry heating at about 180® of 
their mercuric salts, followed by halogenation or hydrolysis of the result- 
ing mercurated compounds. In both cases, however, the same products 
resulted, viz., 2-bromo (or iodo)-3-nitrobenzoic acid, and ra-nitrobenzoic 
acid respectively. 

Evidence was also sought by the dry heating of the silver salts and in 
both oases again only m-nitrobenzoic acid was formed. 

Both these evidences point to the fact that the isomerism of the two- 
esters is not due to position and it is suggested that the a- and /S-esters may 
respectively be 

/NOa (1) . /NOa (1) 

co\^/OH and cooh cs) 

® ^ '^\cOOCH3 (3). 

145. 6-SuIpho-ealicylic acid. 

N. W. Hirwe and M. E. Jambhekab. 

p-nitro toluene was sulphonated with fuming sulphurio acid at 100®. 
2-8ulpho-4'nitrotolucne thus obtained was nitrated with fuming nitric 
acid, when 2-8ulpho-4-6-dinitrotoluene was obtained. 2-aulpho-4-0-dinitro- 
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toluese was oxidised and 2-sulpho*4-6-dinitro benzoic acid was formed. 
This compound is finally converted into 6 -sulpho salicylic acid by reduc- 
ing the 6 -nitro-group, diazotising and converting into -OH group, and 
eliminating the 4-nitro-group as usual (by reduction, diazotisation and 
boiling with alcohol). 


146. Tliiophthalic a<5ids. Part II. — Nitroderivatives. 

G. C. Chakravarti, Bangalore. 

In connection with the syntheses of mono- and dithiophthalio acids I 
have shown {J. Ind. Ckem. Soc.^ 1928, V, 405) that although mono- 
thiophthalic acid is very reactive towards oxidising agenhs yet it can be 
obtained \mder certain conditions eis a crystalline identity. Dithiophtha- 
lic acid, however, is very unstable and cannot bo isolated in the free state. 
Proceeding on the same lines it has been possible to prepare a number of 
derivatives of nitro-thiophthalic acids. Experiments are being conducted 
for the isolation of the free acids from these various derivatives. 


147. Condensation of phenols and phenolic ethers with 
acetone dicarboxylic acid. Synthesis of /8 substituted 
cyclobutenone carboxylic acids. 

V. M. Dixit, Poona. 

The author condensed phenol, anisol and o-cresyl methylether with 
acetone dicarboxylic acid and obtained a series of p-substituted glutaconic 
acids. (See Proceedings of I. Sc. Congress^ 1930.) 

The primary product in each reaction was, however, found to be an 
a/3 substituted cyclobutenone carboxylic acid, the substitution taking 
place in the para position to the hydroxy or the methoxy group. This 
compound, on hydrolysis by caustic soda, gave the corresponding gluta- 
conic acid, identical with that mentioned above. Thus, anisol gave 

CH 3 O . C 6 H 4 . C C . CO 2 H 

1 i 

CH 2 — CO 

(m.p. 104®, equivalent, 218) which on hydrolysis gave /3-4-methoxyphenyl 
glutaconic acid (m.p. 176® with decomp.). The hydrolysis is so easy that 
it proceeds in air and in dilute alcohol. 

EcLch of the new cyclic acids gave an isonitroso derivative, anilide, a 
monochloro compound, a semicaVbazone and a mono-acetyl derivative. 
The last two are titratable acids and can give barium salts. 

The new ketonic acids were also obtained from the corresponding 
glutaconic acids by heating them at their m.pts. and by the action of 
acetyl chloride or 100 per cent, sulphuric acid. 

Further work is in progress. 


148. Condensation of phenols with acetone dicarboxylic acid. 

Synthesis of /S/S diphenyl glutaric acids. 

V. M. Dixit and G. N. Gokhale, Bombay. 

So far, phenols have been condensed with acetone dicarboxylic acid 
to produce coumarin derivativies (Dey, Trans. Ghent. Soc., 1916, J07, 1606) 
and glutaconic acids (Limaye and Dixit, Proceedings of the I. Sc. Congress, 
1930), the condensing agent being sulphuric acid. 

The authors have found out that two molecules of a phenol condense- 
with acetone dicarboxylic acid to give a new saturated dicarboxylic acid 
(m.p. 234® decorap.). The equivalent and combustion analysis confer the- 
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formula Ci 7 Hi 60 o on the compound, to which the following structure has 
been assigned : — 



•CO2 H 

■CO2 H 


The new acid also gives a dibenzoyl derivative, a diethyl ester and a 
diacetyl anhy<lride with acetyl chloride. On treatment with 100 per cent, 
sulphuric acid, it is decomposed into phenol and o-hydroxy phenylgluta* 
conic acid which is immediately transformed into coumarin> 4 *acetio acid 
of (Limaye, J. I. Ohem. Soc., 1927. 4, 154). 

A series of the new glutaric acids has been obtained by condensing 
o-cresol, p-cresol and quinol with acetone dicarboxylic acid. 

Further work is in progress. 


149. ^ — (2-MethoxyphenyI) — glutaconic Acid. 

D. B. Limaye, Poona. 

Limaye and Bhave {J. Ind. Chem. Soc., 1931, 8, 137) have shown that 
the product of the direct condensation of anisole and acetone-di-cardoxy* 
lie acid is ^ — (4*methoxyphenyl)-glutaconic acid. The corresponding 
2*methoxy acid, C 12 H 12 O 5 , m.p. 15l*C., also has now been prepared by the 
methylation of coumaryl-4-acetic acid (Limaye, J. Ind. Chem. Soc., 1927, 
4, 159). Ihe new acid has been further characterised by the preparation 
of anhydride, m.p. lOLC. and semianilide m.p. 165 C. (decomp.). The 
acid can be readily reduced to be corresponding glutaric acid. 

Gagate (Bombay Univ. thesis, 1931) has prepared a similar 
glutaconic acid from para cresol and the method which appears to be 
generally applicable is being extended to other cases and the products 
used for further synthesis here. 


150. Chloralides from a-hydroxy carboxylic acids and their 
reduction products. 

N. M. Shah and R. L. Alimchandahi, Dharwar. 


The condensation of chloral with 7 n>oresotic acid led to the synthesis 
of substances related to a-cocoinic acid {J.I.C.S., 1931, 8, 261). 

In order to see whether chloral condenses with m-cresotic acid or its 
derivatives in the meUi position as claimed by Schleussnor ond Voswinckel, 
and with a view to synthesize cochinillic acid, we tried to condense 
chloral with 2-methyl-6-carboxy-4-hydroxy-l j98 dichloro benzene and 
with 4-hydroxy -6-carboxy-2-methyl mandelic acid and their methyl ethers. 
The former does not condense at all while the latter gave a product which 


proved to be a chloralide 


— O— CH . CCI 3 . 

<io— i 


This on reduction with 


.zinc and acetic acid gave a substance containing the group 



O— CH 2 CHCI 2 . 


I 

COOH 


In aliphatic series, chloralides of tartaric and citric acids show a 
similar behaviour on reduction : tartaric acid chloralide gave a substance 
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containing the above groups, while citric acid chloral ide is reduced to 


— C — O — CH . CCI2 without breaking of the chloralide ring. 

I I 

CO — o 

The chloralides of other a-hydroxy acids, e.g., lactic, raandelic and 
benzillic acids have been studied and their reduction products are under 
investigation. 

151. m-{p-Dihydroxy) diphenyl phthalide or iso-phenolphtha- 

lein. 

S. Y. Kolhatka-R. 

Phenolphthaleiu and the corresponding ortho compound are known. 
The meta isomer was prepared by the condensation of phenol with o-(m- 
hydroxy-benzoyl) benzoic acid in the presence of zinc chloride as condens* 

agent. The iso-phenolphthalein is a pink coloured hygroscopic cry’s- 
talUne substance melting at 00^ (not sharp) and decomposing at 80**. 

152. Condensation of phthalyl chloride with nitrophenols and 

their methyl ethers. 

S. Y. Kolhatkar. 

By the condensation of phthalyl chloride and nitrophenols in the 
presence of anliydrous aluminium chloride in carbon tetrachloride, carbon 
disulphide and acetylene tetrachloride, etc., two types of compounds, viz.,, 
phenolic ethers like 



O NO2 


and substitution products of hydroxybenzoyl benzoic acid like 



were obtained. The latter could also be obtained by the nitration of 
the hydroxy-benzoyl benzoic acid concerned and so their constitution 
was confirmed. In presence of aluminium chloride, demethylation of the 
methyl ethers were found to occur and the products were identical with, 
those obtained with the nitrophenols. 
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153. Studies in the anthraquinone series : catalytic reduction 

of anthraquinone derivatives. 

P. C, Mitter and Dilipkumar Banerjee, Calcutta. 

anthraquinone -JS- carboxylic acid gives on reduction 
with hydrogen m presence of palladiuraised barium sulphate, anthraqui- 
none aldehyde. Diacetyl rhein chloride gives on similar treatment the 
corresponding aldehyde. Further reduction of the aldehydes into the 
corresponding alcohols with suitable catalysts is being attempted. 

154. Colouring constituents of alkanet root. 

G. C. Chakravarti, Bangalore. 

In continuation of the investigation recorded previously (cf. Science 
Congress Abstracts^ 1930 and 1931) further work has been carried out in 
obtaining the dyes in the pure state. Two of the constituents, alkannin 
and anchusin, on analysis ^ve values for their molecular formula which 
are closely in agreement with those derived from their derivatives. The 
formula recently suggested for alkannin is criticised. 

155. On munjisthin. 

P. C. Mitter and Harogopal Biswas, Calcutta, 

When 3-methyl alizarin is treated with sulphuryl chloride in nitro- 
benzene in presence of iodine, it is converted into 1-2 dihydroxy 3-methyl 
4-chloranthraquinone (M.P. ITS-^-lSO^) On oxidation with nitrous 
acid in presence of boric and sulphuric acids according to the method of 
ID.B.P. 273341 at a temperature of ISO^ — ICS*, it gives purpurin. Oxida- 
tion at a lower temperature — 140“ to 145“ — gives rise to an acid 
melting at 220“ — 222'* (melting point of pseudo-purpurin), but which con- 
tains traces of chlorine. From this on reduction with sodium hydro- 
sulphite and ammonia in the cold, purification over the insoluble barium 
compound and recrystallisation from dilute acetic acid, munjisthin is 
obtained. It melts at 229“— 230^ and is chlorine-free. On admixture 
with natural munjisthin it melts at 227°-228“. 

156. Studies in the anthraquinone series : — synthesis of 1, 6 

dioxy 3-methyl and 1, 7 dioxy 3-methyl anthraqui- 
nones. 

P. 0. Mitter and Nripendranath Chatterji, Calcutta. 

When 4-nitrophthalic anhydride is condensed with meta-cresol in 
presence of aluminium chloride a mixture of two nitrobenzoyl benzoic 
acids are obtained, one (A) melting at 190''C. and the other melting at 
202“ — 3“. On fusion with potash, the acid (A) gave p-nitrobenzoic acid 
and an acid which gave a violet coloration with ferric chloride, while (B) 
gave m-nitrobenzoic acid and an acid which also gave a violet coloration 
with ferric chloride. (A) is therefore 4-nitro-(2'oxy-4' methyl benzoyl) 

2 benzoic acid while (B) is 5-nitro (2' oxy-4'methyl benzoyl) 2-benzoic 
acid. On reduction with ferrous sulphate and ammonia, A gave 4-amino- 
{2' oxy-4' methyl benzoyl) 2^benzoio acid (m.p. 218“C.) which on diazotisa- 
tion gave 4-oxy (2'oxy-4' methyl benzoyl) 2-benzoic acid {m.p. 214“— 
216“C.) On heating with boric anhydride and sulphuric acid, this is con- 
verted into 1,7 dioxyS-methyl anthraquinone (m.p. 265“— 50“C.). Similarly, 
from the acid (B), 6-amino (2' oxy-4' methyl benzoyl) 2-benzoio acid 
(m.p. 237“— 38“C.), 6-oxy-(2' oxy-4' methyl benzoyl) 2-benzoio acid (m.p. 
216''— 10“C.) and 1, 0-dioxy 3-methyl anthraquinone (m.p. 213“— 14“C.) were 
obtained. 
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157. Studies in the fluorenone series. 

A. C. Sircar and. K. C. Bhattacharyya, Calcutta. 

In continuation of the work of the present authors described in the 
Journal of the Indian Chemical Society (1931, Vol. VIII issue No. 0) the 
present paper deals with a number of substantive cotton dyes that have 
been prepared from 2 : 7-diamino-fluorenone (Schmidt and others, Ann.^ 
390, 210) by coupling the tetrazo salt with various phenolic and basic 
constituents. 

An improved method of preparing 2-araino-fluorenone (cf. Diels, 
Ber., 34, 1748) giving much better yield has been described. 

2>Iodo and 2-bromo-fluorenone, which had already been prepared 
before by other ways (Cf. .4na/. Asoc. Qnin. Argentina, i297, 15, 5-9 and 
Schmidt and Bauer, Ber.^ 1905, 38, 746) have now been prepared from 2- 
amino-fluorenone via diazo>reaction. 

158. Studies in acenaphthenone. 

A. C. Sircar and Rajgopalau, Calcutta. 

Acenaphthenone has been studied through its * CH 2 — CO ’ group and 
•the following types of compounds prepared. (1) Pyrylium compounds; 
(2) Indole derivatives; (3) Quinoline derivatives; and (4) Azo-methine 
derivatives. The action of nitroso compounds, and aromatic ortho 
<liketones on acenaphthenone has also been studied. 

159. Acenaphthene quinone and hydrazine hydrate. 

B. K. Banerjba, Rajshahi. 

The action of hydrazine hydrate upon certain ketones and diketones 
is known. In this paper the action of hydrazine hydrate upon acena- 
phthene quinone has been investigated. A monohydrazi-compound melting 
at 136"’ — 137“ and its benzaldehyde derivative melting at 223'’ are described. 
With two molecules of hydrazine hydrate, instead of obtaining a dihydrazi- 
derivative, two isomeric compounds styled as (1) acenaphtho-osotriaozole 
and (2) acenaphtho-aziimido are produced, one melting and decomposing 
at 225"* — 226° and the other melting at 175° — 176' but not decomposing at 
225°— 226°. 

160. Dyes derived from pyraziudicarboxylic acid : pyrazin- 

dicarboxyleins. 

S. C. Db and P. C. Dutta, Muzaffarpur. 

This paper deals with phthalein dyes . which were prepared from 
pyrazin-o-dicarboxyltc acid (Gabriel and Sonn, Ber., 1007, 40, 4S51) by 
condensing it with various aromatic amino and hydroxy compounds and 
were compared with corresponding dyes derived from phthalic anhydride 
on the one hand and quinolinic acid (Ghosh, J.C.S., 1919, CXV, 1102) 
on the other. Apparently the intensity of colour of these dyes has been 
found to be enhanced but the fluorescent property much decreased. Of 
the compounds, the m>phenylenediamine condensed product has the 
highest fluorescence. The use of condensing agent such as sulphuric acid 
zinc chloride, etc., is not essential as even without them condensation 
takes place. 

161. Dyes derived from acenaphthoqiiinone and isatin : 

Quinoxalo-acenaphthazines and quinoxalo-indazines. 

P. C. Dutta and S. C. De, Muzaffarpur. 

In continuation of the work of De and Dutta on quinoxalophenanth* 
razines (Free. Indian Sc, Congreen, 1931), the action of diaminoquinoxalin 
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by Bladin (Ber., 1885, 18, 6/2) on the aromatic ortho-cliketones was further 
studied. Xho communication deals with compounds produced by the 
condensation of diaminoquioxalin with acenaphthoquinone, isatin and 
their various derivatives. They are all coloured substances ranging from 
yellow to reddish brown. The compounds are all well-defined crystalline 
substances characterised by high melting point. They dissolve in con- 
centrated sulphuric acid from which the original substances can be preci- 
pitated os a flocciilent mass well-suited for dyeing. 

162. Vat (\yes derived from phenanthraquinone-thionaph- 

thene-phenanthrene indigoes. 

P. C. Dutta, Muzaffarpur. 

It has been shown bj’ Friedlander, Herzog and Voss (Ber., 1922, 65, 
1591), that phenanthraquinone condenses very easily with hydroxythiona- 
phthene in acetic acid solution containing traces of hydrochloric acid and 
a violet dye is produced. Later on Pummerer and Luther (Ber., 1931, 64, 
831) have obtained that very substance as a red brown crystalline mass 
by a slight modification of the above method and they say that the 
original substance as obtained by Friedlander and his collaborators must 
contain traces of thio-indigo as an impurity. The present author got 
the substance as a chocolate brown mass and ho further extended the 
reaction by condensing hyroxythionaphthene with various derivatives of 
phenanthraquinone. The condensation products with bromo and nitro- 
phenanthraquinones are found to be violet dyes whereas those with 
amino and hydroxyphenanthraquinones, black or brownish black. The 
substances dissolve in cone, sulphuric acid with a green, violet green or 
violet brown colour and the original dyes can be precipitated back by 
treatment wth water which precipitates are found to be quite suitable 
for dyeing on wool from an acid bath. Except the bromo-compounds, 
they dissolve in hydrosulphito vat with a yellowish brown colour from 
which the original dyes are precipitated by oxidation with air. 

163. Indole transformation of the pyrryl ketones. 

A. U. Qubreshi and J. N. Ray. 

A number of pyrryl methyl ketones have been synthesised and con- 
verted into pyrrindoles. The mechanism of Fischer’s indole transforma- 
tion has been studied. The synthetic pyrrindoles may be precursors of 
tryptophane and proline in the hydrolysis of the proteins. 

164. A new synthesis of indigo. 

K. S. Vaidyanathan. 

Anthranilic acid (I mol.) is condensed with chloral (1 mol.) to give a 
product (Vide Der., 1896, 28, 2812, and J.Am. C.S., 1908, 30, 139) of the for- 
mula 

N ; CH — CCI3 
COOH 


The acetyl derivative of this product on reduction with zino and acetio 
acid gives two products, one in a good yield and the other in small quan- 
tities. 
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The reduction product formed in larger quantities is fused with sodium 
hydroxide, diluted with w’ater, and oxidised with atmospheric air, when it 
yields indigo. 


165. Condensation of salicyl-aldehyde witli sodium succinate. 

B. B. Dey ami Y. Sank aranaray ana. 


Dyson (Trmia. 1887, 03) who studied the reaction between salicyl- 
aldehyde (2 mols.), sodium succinate and acetic anhydride at a high tem- 
perature, obtained 3, 3'-dicoumarin as the sole product of the reaction. 
It is now found that a small amount of coumarin-3, acetic acid is also 
formed in this reaction if only 1 mol. of the aldehyde is taken : in a typical 
experiment carried out under Dyson's condition, 015 gram of coumarin- 
3, acetic acid crystallising in yellow plates melting at 1.58 (methyl ester, 
colourless needles, ra.p. 77 C.), was obtained from 3 g. of salicyl-aldehyde. 
If, however, the acetic anhydride bo replaced by succinic anhydride, 
coumarin-3, acetic acid is obtained as the main product of the reaction. 
The following results were obtained from a typical experiment : 3 g. salicyl- 
aldehyde, 4 g. sodium succinate and 3 g. succinic anhydride, on heating to 
180''C. for four hours, gave 1*2 g. coumarin-3, acetic acid, 1 g. 3, 3'-di- 
coumarin (m.p. 31.5°C.), and 0*7 g. of another crystalline product (m.p. 
207'^C.) soluble in cold alkali but insoluble in alkali carbonate, which, from 
analyses and chemical behaviour, appears to have the structure given 
■below : — 



CO 

C— CH 


CM 



It forms an acetyl derivative molting at 177®C. 


166. The coumariii condensation. 

V. M. Dixit and G. N. Gokhale, Bombay. 

Dey {Trans. Chem. Soc.y 1915, J07, 1G06) obtained coumarin acetic 
acids by condensing phenols with acetone dicarboxylic acid. In each reac- 
tion, he obtained a coumarin acetic acid which changed ra.pts. with a 
<!hange in the solvent of crystallisation. In some cases the m.pt. of the 
crystallised substance was lower than that of the crude product. 

With a view to investigate into the strange phenomenon, the authors 
condensed phenol and the three cresols with acetone dicarboxylic acid. 
In each case, two interconvertible compounds were isolated from the crude 
product. Thus, m-cresol gives a compound (A) (m.p., 1G8° decomp.) which 
agrees in composition and properties with 7-methyl coumarin-4-acotic acid 
nnd gives 4 : 7-dimethyl coumarin on decomposition at the m.pt. ; and 
another compound (B) (m.p., 210° decorop.) which contains a molecule of 
water less than (A) and gave also 4 : 7 dimethyl coumarin on decomposition 
at the m.pt. The mixture of (A) and (B) melts at 180°-190° decomp. 

(A) can be converted into (B) by 100 per cent, sulphuric acid and 
hydrolysis by NaOH promotes the reverse change which can proceed of its 
own accord in air and in dil. alcohol. Similiar pairs of definite compotmds 
showing clear difierenoes in equivalents and analysis havo been obtained 
from each of the other phenols mentioned above. 

The work is being continued. 
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16/. Introduction of arsenic in substituted coumarins. 

M. Goswami and H. N. Das Gttpta. 

Substituted amino coumarins have been converted into corresponding 
arsenic acids by means of Bart's reaction. ^ 


168. O'Ainino-ortlio-coumaric acid. 

R. N. Sen and B. Baner.jee, Calcutta. 

^ diazo-transformations of o-amino*ortho-coumaric acid are des- 

cribed in this paper. 5-amino-ortho-coumaric acid (m.p. 194") has been 
obtained by the reduction (with iron and hydrochloric acid) of 5-nitro- 
ortho-coumaric acid which is readily obtained in quantity from 6-nitro- 
couraann (Sen and Chakraverti, J. Indian Chem. Soc., 1930, 7, 247). 

169. 6-AIdehyde-4-methyl-a-naphtha-pyrone. 

R. N. Sen and G. Mukherjee, Calcutta. 

C aldehydo-coumarin was previously obtained by the application of 
Keimer and Tieinann's reaction on coumarin (Sen and Chakraverti, J. Am. 
Otiem. iSoc., 1028, 2428). 4-methyl-a-naphtha-couraarin (pyrone) similarly 
yields about 30 per cent, of an aldehyde, the aldyhydic group entering the 
6-position (para to original OH group), there being no other possibility. 
Xhe aldehyde does not melt up to 300", readily gives a phenyl hydrazone 
(m.p. 125"), a semi-carbazone (m.p. 260") and an oxime (which does not 
melt up to 260 ). 

The aldehyde condenses with dimethyl aniline and o-cresotinic acid to 
produce triphenyl methane dyes (lenco); which on oxidation produce res- 
pectively a bluish-green shade and a golden yellow shade on silk and wool. 
A pyronine dye has been obtained by condensing the aldehyde with four 
molecules of resorcinol, when the CO group in the lactone ring as well as 
the aldehyde group react. Silk is dyed a bright orange shade by the 
sodium salt of this compound. 

170. The condensation of a-formylphenylacetonitriles with 

phenols. 

I. C. Badhwar and K. Venkataraman. 

With Baker and Menon we have shown {J.C.S., 1931) that the Hoesch 
reaction of a-formylphenylacetonitrile (I) with resorcinol, phloroglucinol 
and orcinol takes an abnormal course and leads to the coumarin in every 
case. The present work concerns the condensation of (I) with hydroxy- 
hydroquinono triacetate (H), a-naphthol (HI) and j9-naphthol (IV). (II) 
gave a mixture of products of which the expected coumarin or isoflavone 
was not one; for comparison, 6 : 7-Jihydroxy-3-phenyl-coumarin was pre- 
pared by treatment of (II) with oxymethylene phenylacetic ester and 
sulphuric acid. (HI) gave 3-phenyI-l : 2-a-naphthapyrone. Two subs- 
tances were obtained in the case of (IV) ; one was identical with the pro- 
duct of the action of sodium phenyl acetate and acetic anhydride on 2- 
naphthol- 1 -aldehyde ; the other is probably 3-phonyl-l : 2-/5-)S'-naphthapy- 
rone. 

171. Chromones derived from 2-phenylacetyl-l-naphthol and 

2-benzyIacetyl- 1-naphthol. 

U. S. Cheema and K. Venkataraman. 

2-phenylacetyI-l-haphthol (I) and 2-benzylacetyl- 1-naphthol (II) have 
been made by the Nencki reaction— heating a-naphthol with acid and 
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zinc chloride. (I) and (II) undergo Robinson's chromone condensation 
readily. 2-Methyl-3-phenyl-l : 4 -a-naphthapyrone (111), 2 : 3-diphenyl-l : 
4-a-naphthapyrone (IV), 2-methyU3.benzyl-l : 4-a-naphthapyrone \ 
and 3 -benzyl-a-naphthaflavone (VI) have thus been prepared. Ull). (' ) 
and (IV) were reported to have been made by Jacobson and Ghosh (J.C 
1915, 1910) by condensing a-naphthol with ^-ketonic esters; bijt th<5*r 
compounds are shown to be coumarins. (1) did not react with 
formate and sodium ; (H) gave a mixture of 3-benzyl-l : 4 -a-naphtha- 
pyrone and 2-hydroxy-3-benzyl-a-naphthapyranone. 


172. 2-St3"rylchromones. 

U. S. Cheema, K. C. Gueati, and K. Vknkatakaman. 

The action of cinnamic anhytlride and sodium cinnamate on resaceto- 
phenone, phloracetophenone and 2 -acetyl- 1 -naphthol gave amorphous 
products from which no pure styrylchrornone could be isolated. Kespro- 
piophenone* 2-propionyl- 1 -naphthol, 2 -phenylaeetyl-l -naphthol auc 
benzylacetyl-l-naphthol, however, reacted readily \yith cinnamic ann^ 
dride and with p-methoxycinnamic anhydride giving .i-substitutecl -• 
styrj’lchromones. Two other possible methods lor the prepaiation o 
styrylchromones imsubstituted in the 3-po8ition w'ere investigated. i© 
first was to condense ketones such as o-hydroxyacetophonone wi 
cinnamaldchyde, convert the cinnainylideneacotophenone to the 
chromanone and then treat the latter with phosphorus pentachloii e. 
the chromanone change did not proceed. The second method was a le* 
examination of that due to Hoilbron, Barney and Morton and consisted in 
the condensation of 2-methylchromones with aromatic aldehydes. lo 
process w’as found to be much more generally applicable than Heilbron 
and others considered and numerous 2-styrylchroraones and 2-8tyrylnapn- 
thapyrones have thus been prepared. The synthesis of certain --styry - 
chromones, having a possible bearing on the constitution of plant pigmen s 
such as fukugotin and pratensol, is in progress. 

173. a-Naphtha-y -pyrones . 

K. S. Kano and K. Venkataraman. 

Bhullar and one of us having shown earlier {J.C.S., 19.11) that the 
action of acid anhydrides on 2 -acetyl- 1 -naphthol (I) leads to a mixture of 
naphtha-y-py'rones and their 3-acylated derivatives difiicidt to separate, 
further naphthapyrones have now been made by the chalkone method. 
The condensation of (I) with o-methoxybenzaldehyde and 3:4: 5-tnmo- 
thoxybenzaldehyde respectively gave the corresponding 2 -benzj'lidonea- 
cetyl-1 -naiihthol ; treatment of the acetate w’ith bromine yielded the 
dibromide, which w'as then treated with alcoholic potash. 2'-Methoxy-a- 
naphthaflavone and 3' : 4' : 5 '-trimethoxy-a-naphthaflavone thus obtained, 
were then demethylated to the corresponding hydroxy-compounds whose 
reactions and dyeing properties are recorded. 

174. Condensation of acetone-di-carboxylic acid with parac- 
resolmethylether. 

D. B. Limaye ayid G. R. Gooate, Poona. 

It has been shown by Limaye and Bhave (J. Ind. Chent. Soc., 

137) that when anisole is condensed with acetone-di-carboxylic acid p (4- 
methoxy phenyl) — -glutaconic acid is produced. It seemed of interest to- 
investigate a case where the para position is already occupied. 

The condensation with paracresolmethylether has ydelded under suit- 
able conditions four products : 

(o) the already known coumaryl-4-acetic acid from paracresol 
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( 6 ) a dibasic acid— /S (2-methoxy-5-phenyl) glutaconic acid. Cm Hu 
O 5 , m.p. IGO'^C (decomp.) 

(c) a monobasic acid»3-keto-4-methyl-7-m©thoxy-hydrind©nylidene- 
acetic acid, C 13 H |2 O 4 m.p. 218’^C (decomp.) and 
(a) a high melting acid of unknown constitution which gives (c) on 
heating with sulphuric acid. 

Treatment of (a) with methyl sulphate gives ( 6 ) which as a /9 substi- 
tilted glutaconic acid gives an anhydride m.p. 117'C, titrating as a mono- 
basic acid, an acidethylester, m.p. 82’C, a semianilid© m.p. 146®C, an anil 
m,p, 225®C and other derivatives. 

The constitution of (c) is supported by its formation from ( 6 ) by 
elimination of water, production of the appropriate phthalic anhydride, 
m.p. I 86 ®C on oxidation, formation of a semicarbazone m.p. 252°C and a 
nitroaoderivativ© m.p. 215®C (decomp.) from the ethyl ester m.p. 158°C. 

175. Flavanes. 

K. S. Narano and J. N. Ray. 

Chalcones on catalytic reduction are converted into dihydro deriva- 
tives which are transformed to flavanes analogous to catechin. 

176. Attempt to synthesise benzopyi'illium salts. 

M. GoswAm and A. K. Chakravarti. 

Condensation of coumarin with resorcin with POCls gave a compound 
■which from analytical results has been suspected io be a benzopyrillium 
salt and confirmation of the view is being made by preparing it from 
salicylic aldehyde and resacetophenone. 

177. The reaction of pyridene with 1 : 3 clichloro-4 : 6 dini- 

trobenzene. 

H. S.'Jois and B. L. Manjunath, Bangalore. 

When pyridene is warmed with 1 : 3 dichlore-4 : 6 dinitrobenzeiie 
vigorous reaction sets in with evolution of a small amount of hydrochloric 
acid. The resultant mixture was separated into two constituents. One 
of these, a colourless compound (CioHi 20 .iN 4 Cl 2 ). is highly soluble in water 
and the chlorine in it is quantitatively precipitated by aqueous silver 
nitrate. To this is assigned the dipyridonium structure. It appears to 
melt at 132®, but changes over at that temperature to the second sub- 
stance giving off HOI. This latter is a halogen free yellow compound 
(decomposes at 180®) and its structure is being investigated. 

178. Diaceto a y dibenzoyl propane. 

A. U. QuEREsm and J. N. Ray. 

The above substance and analogous bodies have been synthesised and 
converted into dihydro pyridines. Ketocyclol tautomerism of the above 
has been studied. 

179. Condensation of ethyl aceto-succinate and ethyl formyl- 

sucoinate with aromatic amines. 

B. B. Dey and A. K. Lakshminarayanan. 

The condensation has boon effected by four different methods, viz., 

(a) interaction in the cold by leaving the mixture for a week in a dMic- 
cator over sulphuric acid, ( 6 ) rapidly heating the mixture to the boiling 
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point and maintaining at this temperature for a few minutes only (cf. 
Ewins and King, J.G.S., 1913, 104), (c) mixing the . components with 
excess of glacial acetic acid and boiling for several hours (cf. H. Lieber- 
mann, Ann., 1914, 404, 272), and (d) mixing the components with a few 
drops of diethyl amine, leaving at the ordinary temperature for 2-3 days, 
and then heating to the boiling point for a few minutes (cf. Gibson, etc.. 
J.C.S., 1920, 2247). The following products have been isolated and 
analysed, and their properties studied. (1) aceto-succinic monanilide, 
CH^.CO.CH. (CONHPh). CH 2 .COOEt, m.p. 90®, (2) 2-hydroxy-4.methyl- 
quinoline-3, acetic acid. m.p. 180®, (3) anilino-aceto-auccinic dianilide, 
CH 3 .C(NH.Ph) : C(CO.NH.Ph).CH 2 .CO.NH.Ph, m.p. 194®, (4) p-toluidide 
of 2, 6-dim©thyl-4, hydroxy- (or 4, 6-dimethyl-2, hydroxy-) quinolino-3, 
acetic acid, m.p. 268®, (5) ^ anilido-itaconic acid diethyl ester, Ph.NH. 
CH = C(COOEt).CH 2 .COOEt, m.p. 103®, and (6) j8-p-toluidino-itaconic 
acid diethyl ester, CH 3 .C(}H 4 .NH.CH=C (OOOEt).CH 2 *COOEt, m.p. 110®. 


180. 4-Methyl-qiiinoline-a-pyrone. 

R. N. Sen arul G. Mukheb-iee, Calcutta. 

A substituent in the phenol molecule exerts a marked influence on 
coumarin formation by Pechmann’s method (Cf. Clayton, J.O.S., 1908, 
2016). In order to study the influence of a hetero-ring attached to the 
phenol on coumarin formation, the condensation of 8-oxy-qx»inoline with 
ocetoacotic ester has been investigated, and it is found that 8-oxy-quino- 
!ine like dimethyl-m-amino-phenol (J3er., 1897, 30, 277) condenses with 
acetoacetic ester in absolute alcoholic solution in the presence of zinc 
chloride giving an a-pyrone derivative in small yield. It dissolves both 
in mineral acids and hot caustic alkalies. It is peculiar that this quino- 
line-a-pyrone exists in two isomeric forms though it has not been possible 
to offer a plausible explanation for this isomerism. 


181. 2' : 4' Diacetoxy phenyl 2-methyl 6:7 methylenedioxy 

S-methoxy 1 : 2 : 3 : 4 tetrahydro isoquinoline and its 
action on uterus excised or in situ. 

B. D. Kochhar atid J. N. Ray. 


182. Organo-metallic derivatives of quinoline and isoquino- 
line. 

R. N. Sen and G. Mukherjee, Calcutta. 

Quinoline and isoquinoline derivatives with antimony in the nucleus 
have now been prepared fc^ the first time by Bart’s reaction on 3-, 5-, 6-, 

7- , S-aminoquinolines and 6 (or S)-amino-isoquinoline. It has been 
observed that the position of the amino group in the quinoline nucleus is 
of very great consequence : the 6- and 8-amino-quinolines yield only 10- 
16% of the stibinic acids, while 26-30% of the stibinic acids are obtained 
from 3-, 6-, and 7-amino-quinoUnes. The 2- and 4-amino-quinolines do 
not even respond to diazo reaction. 

It has also been possible to obtain quinoline derivatives with a 
mercury atom in the nucleus by the action of mercuric acetate on 8-oxy- 
quinoline. The fact that 6-bromo-S-oxy-quinoline and 6 : 6-dibromo- 

8- oxy-quinoline are mercurated as easily as S-oxy-quinoline shews that 
the mercury atom enters into the ortho position to the hydroxyl group. 

The study of the therapevitic value of these organo-metallic deriva- 
tives of quinoline and iso-quinoline may lead to interesting results. 


NiJieteentJi Indian Scxtnct Congress. 

The reaction between phenylhyclrazine and quinolinic 
acid. 

A. C. SiRCAH and P. R. Sen Gupta, Calcutta. 

The action of phenylhj'drazine with quinolinic acid has been studied 
and by taking different proportions of the reacting substances and using 
dmerent temperatures, four different products have been obtained. 

184. Anhydro-cotarnine derivatives. 

G. S. Ahluwalia, B. D. Kochhar, and J. N. Ray. 

Cotarnine condenses with phenols in presence of sodium ethoxide. A 
number of these substances are described and a comparative study of 
their action on paramoecia is undertaken. 

185. Antimalarials. Part IF. 

G. S. Ahluwalia, B. D. Kochhar, and J. N. Ray. 

A number of cotarnine derivatives have now been synthesised and 
their anti-malarial properties fully investigated. 

186. Synthesis in the phenanthren sub group of iso-quinoline 

alkaloids. 

K. S. Narang, G. S. Ahluwalia, and J. N. Ray. 

O-nitroaldehydes have been condensed with isoquolinium metho- 
hydroxides and by Pschorr transformation converted into phenanthren 
derivatives. 

187. Studies in acridine derivatives. 

R. N. Sen and S. Roy, Calcutta. 

This investigation deals primarily with the preparation of various 
acridine derivatives by new methods with a view to study the effect of the 
nature and position of different auxochromic groups on the colour and 
fluorescence of acridine dyes. 

The method of Meyer and Gross (Ber, 1899, 32, 23o6) for the prepara- 
tion of typical acridine dye, benzo-flavine, from m-toluylene diamine and 
benzaldohyde, involves three different operations ; but it has been now 
found possible to obtain this dye in a single operation using sulphuric 
acid (d. 1'84) as the condensing agent at the temperature of the boiling 
water bath, the condensation of the aldehyde with the diamine and subse- 
quent acridiine ring formation with the elimination of NH 3 and final oxida- 
tion all taking place simultaneously. Differ0ht aldehydes (e.g., dimethyl- 

f )-amino-benzaldehyde, o- and p-nitro-benzaldehydes anis^dehyde, vani- 
in, furfuraldehyde, cinnamicaldehyde) have thus been successfully con- 
densed with ra-toluylene diamino to produce acridine dyes with different 
substituents in the 5-phenyl residue. It is interesting to note that pro- 
flavine base is also thus readily obtained from tetra-amino-diphenyl 
methane. 

All known acridine dyes contain the amino group in the para position 
-to the central C atom. Acridine dyes with the amino group in the m- 
position to the central C atom and therefore in the para position to the 
N atom have now been prepared for the ffrst time by condensing totra- 
methyl-p*p*diamino-diphenyi-raethano (reduction product of Binds- 
ohedlor's green) with benzoic acid and p-nitro benzoic acid. 

From a study of the different acridine derivatives it is concluded that 
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the acridine chromophore is really a very weak one and as such colours 
varying from yellow to deep orange can only be exhibited by acridine dyes. 

It is remarkable that tetrazotised pro-flavine and benzoflavine couple 
with *R’ salt to form dyes substantive to cotton, producing red and 
bluish-red shades respectively. 

188. Studies in heterocyclic compounds. 

A. C. SmcAK and S. C. Sen, Calcutta. 

The reaction of o-amino-hydroxy group in 2-hydroxy-3-ammo- 
phenazine has been studied and it has been found that unlike ortho - 
amino-phenol, the hydroxy amino phenazine is not so well adapted for the 
building of heterocyclic compounds. Evidently the already existing azine 
ring in the phenazine strongly militates against the otherwise easy re- 
activity of the orthoamino-hydroxy groups. 

189. The influence of attached rings on the formation of 

heterocyclic compounds. Part I. 

T. N. Ghosh, Bangalore. 

It has already been shown {Jour. Indian Chetn. Soc., 1929, 6, 181) that 
o-phenylenediarylditliiocarbomides are easily converted into thiohep- 
tadiazine derivatives when treated with strong hydrochloric acid. In 
continuation of the same work, some new substituted dithiocarbamide 
derivatives of ethylene, naphthalene, phenanthrene have been prepared 
and subjected to the action of strong hydrochloric acid with the object of 
examining the effect of one or more benzene rings on their case and 
nature of transformation into cyclic structures. From the results that 
liave been obtained, it is concluded that the benzene ring helps the ring- 
formation and that the effect appears to increase with the increase in the 
number of benzene rings. 

190. The influence of attached rings on the formation ami 
stability of heterocyclic compounds. Part 11. 

T. N. Ghosh, Bangalore. 

In order to confirm further the idea developed in Part I, /3-amino- 
propionic acid has been condensed with various thiocarbiinides to yield a 
mixture of a diazine and thiazine derivatives with the elimination of a 
molecule of water. It has already been shown {Jour. Indian Chem. Soc., 
1930, 7, 981) that the condensation of anthranilic acid with various thio- 
carbimides yields quinazoline derivatives. The evidence which has now 
been obtained from the action of hydrolysing agents on the above diazine 
and quinazoline derivatives points clearly to the well-marked influence of 
the benzene ring in increasing the stability of the hetorocyclic systems. 
Similarly the velocity coeffloiont.s for the hydrolysis of succinimide, isatin 
etc., on one hand and phthalimide, naphthisatin on the other are being 
studied with a view to obtain further evidence in this connection. 

191. Interaction of dinitro-chlorobenzene with cyanoaceta- 
mide. 

PULINBEHAHI Das and H. K. Sen, Calcutta. 

Dey has found (Private communication) that when 1 mol. of 2-4- 
dinitro chlorobenzene is boiled with an alcoholic suspension of mol. of 
sodio-oyanacetamide for several hours a compound melting at ISS'^C after 
purification by crystallisation from acetic acid is obtained. It imparts an 
intense blue colouration with minutest quantities of alkali cmd gives even 
with ordinary distilled water a bluish tint, which disappears on acidifies- 
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tion. As such a behaviour appears unlikely from the ordinarily expected 
course of reaction the subject was investigated under different ^peri* 
menta.1 conditions. For example, sodio-cyanacetamide prepared in abso- 
lute alcoholic suspension was washed thoroughly with ether and benzene 
and subsequently boiled under reflux for ten hours with 2.4-dinitrochloro- 
benzene in benzene suspension on the water bath. The separated product 
this time, after acidification, could be crystallised from boiling water with 
the help of animal charcoal when a very pale yellowish looking product of 
the composition CoH3(N02)2CH(CN)CONH2 melting at 166°--108^ On 
hydrolysis with 80 per cent, sulphuric acid, the dinitro phenylacetic acid 
melting at 188^C was obtained establishing thus the constitution of the 
condensation product. It gives a red colouration with alkalies as distinct 
from the blue colour given by Dey’s compound. On mixing equimolecular 
quantities of our compound and cyanoacetamide and boiling for some 
time the red colouration changes to blue but so far no pure compound has 
been isolated from the reaction product. The conjecture however is that 

Dey’s compound is probably a glutazine of the following composition : 

CeHs (N02)2CH-2CN (CHg) CONH2^ 






On hydrolysis, the compound yielded a derivative insoluble in alkali 
melting at 221 which is under investigation. 


192. Endothio and eiido-imino triazoles and thiobiazoles. 

S. L. Janniah and P. C. Gttha, Bangalore. 

The work reported in Science Congress abstract of 1931, No. 165, p. 47^ 
has been extended further and several other isomeric endo-compounds in 
the triazole series have been isolated. 2 : 5-dithiol-l : 3 : 4-tldobiazoIe 
on being treated with acetic' anhydride gives an acetyl compound which 
on de-acetylation gives neither the original dithiolthiobiazole nor anv 
isomeric endothio compound as expected from preWous experience — but 
2 : 2'-dithiol-dithiobiazole sulphide. Further work in this direction, by 
way of exploiting the possibility of formation of open chain, closed chain 
and bridged sulphides — is being continued with aliphatic and aromatic 
dithiol compounds. 

193. Synthesis of phenylthioxanthenes. 

Gopal V. Nevgi and G. C. Chakravarti, Bangalore. 

For the preparation of phenylthioxanthenes a more direct method, 
than the condensation of hydroxy benzhydrols with aromatic mercaptans 
(Botrabet and Chakravarti, Proc. Indian Sc. Congress, 1930) in presence of 
zino chloride, was tried by condensing substituted diphenyl sulphidea 
mth aromatic aldehydes in presence of concentrated sulphuric acid. The 
products obtained were mostly the expected thioxanthenes and sometimes 
their sulphonio acid derivatives containing one or more sulphonic acid 
groups in the molecules. The yields were fairly good. 

Phenylthioxanthenes were in this way obtained from the following 
sulphides, (1) p-mothoxy-p'methyldiphenyl sulphide, (2) m-methoxy-p' 
methyldiphenyl sulphide, (3) p-methoxy phenyl /8-naphthyl sulphide. (41 
m-methoxy phenyl /8-naphthyl sulphide, and the following aldehydes, 
(1) benzaldehyde, (2) p-nitro-benzaldehydo, (3) m-nitro-benzidehyde, {4> 
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vanillin, (5) anisaldehyde, etc. The detailed investigation of the proper- 
ties of the compounds obtained is being carried out. It is anticipated 
that the xanthenes derived from the m-methoxy compounds will on 
oxidation first yield the carbinol bases which on hydrolysis will then be 
converted into quinonoid derivatives. 

194. Organo arsenic compounds. 

D. N. Mazumdar and P. C. Guha, Bangalore. 

The work already reported {vide Science Cmigre3s Abulracts 1930, p. 19, 
1931, p. 40) has been extended further and a number of aromatic diamines 
like pp-diaminodiphenyl- urea, -oxnmide, -malonamide, -succinamide, -car- 
bohydrazide, -hydrazodicarbonamide, etc., have been arsenated by differ- 
ent methods. 


195. Preparation of mercury-organic compounds with the 

help of mercuric chloride and sodium bicarbonate in 
presence of glycerol. Part II. 

P. Neogi and M. RI. Ghose. 

The method employed by Neogi and Chatterjee for mercuration of 
organic compounds has been extended to thymol, o-, m-, and p- tolui- 
dines, a- and b-naphthol and a- and b-naphthylaznines. 

196. Vasicine. 

K. S. Narang, S. Krishna, T. P. Ghosh, and J. N. Ray. 

New oxidation products and further degradative experiments throw- 
ing light on the constitution are now described. 


197. The alkaloids of kurchi bark (Holarrhena antidysen- 
terica). Part II. 

Stjuhamoy Ghosh and I. B. Bose, Calcutta. 

In a previous paper (Ghosh and Ghosh, Jour. Ind. Chem. Soc., Vol. 
y, p. 477, 1928) it was shown that the kurchi bark contains, besides a 
btUe cone^me» two new alkaloids desigmated by the authors as kurchine 
and kurchicine, the low-melting alkaloid, kurchine, occurring in largest 
amount. These two new alkaloids have now been further purified and 
^ope^ies of the bases and some of their derivatives have been studied. 
K-urcmne, which has crystallised in colourless needles, is shown to have 

the composition CzaHagNa; m.p. 76«; (in absolute alcohol). 

oxalate, which crystallises in colourless 
ui U® PV ^^»at of conessine melts at 280^). The 

- ^ '9'® ®®con4 alkaloid kurchicine, which crystaUised in colourless need- 
82 to l»ave the composition CagHaaNgO; m.p. 175°; 

Md ( in chloroform), -8-45° (in absolute alcohol). The iiydro- 

oxalate, sulphate, auric chloride and platinic 
chloride have all been analysed* ^ 

resulte confirm that these alkaloids are different from conessine 
and holarrhenme isolated from the African holarrhena. 
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198. The chemical examination of the bark of Moringa 
Pterygosperma. 

SuDHAMOY Ghosh and Ashutosh Dutt, Calcutta. 

A preliminary extraction with solvents gave the foUowing extractives : 
petroleum ether 0-71 per cent., sulphuric ether 6-47 per cent., chloroform 
C per cent, and absolute alcohol 2 * 1 7 per cent. The alcoholic extract gave 

An assay of the berk showed the presence 
of O lOo per cent, of total vegetable bases. For isolation of the bases the 
bark w^ extracted by cold percolation with rectihed spirit, the alcohol 

finally concontrated in vacuo. The residue was extracted 
With dilute acid, filtered extract made alkaline and extracted with ether and 
' u 1 cWoroforra. The residue from the solvents was dissolved in al- 

cohol, neutralised wi th HCI and evaporated. The dry residue was extracted 
with hot chloroform. The insoluble portion was repeatedly recrystallised 
from alcohol and the hydrochloride was obtained in colourless glittening 
plates, m.p. 254*2®. The platinic chloride crystallised in yellow rectangU' 
lar plat^ of m.p. 221 ®, the picrate crystallised in yellow wooly needles 
m.p. 195 . The free base remained liquid at room temperature and could 
not be crystallised. The hydrochloride of the second base, soluble in hot 
cWoroform, has not been obtained crystalline, but it had a strong physiolo- 
gical action. 


199. Some new byclrocupreidine derivatives. Part II. 
Shdhamoy Ghosh and N. R. Chattbbjeb, Calcutta. 

In a previous communication (Jour. Ind. Chem. Soc.t 1931, vol. 8 , p. 
257) we have described the preparation of some isoalkyl derivatives of 
hydrocupreidine. In the present paper the preparation of some of the 
normal alkyl derivatives of hydrocupreidine is described. They have 
been prepared, as before, by heating potassium hydrocupreidinate in 
absolute alcohol with the alkyl iodide using molecular copper as catalyst. 
The new bases, which crystallised well from acetone, were : — 

( 1 ) Normal propyl hydrocupreidine C 22 H 30 O 2 N 2 (m.p. 182®) 

(2) Normal butyl hydrocupreidine 028^3202^2 (m.p. 176®) 

(3) Normal amyl hydrocupreidine C 24 H 34 O 2 N 2 (m.p. 164®) 

(4) Normal heptyl hydrocupreidine C26H3g02N2 (m.p. 168®) 

( 6 ) Normal octyl hydrocupreidine C27H4()02N2 (m.p. 161®) 

The antiseptic and other properties of iso-alkyl derivatives are still 
being studied. The use of any of these derivatives as local anaesthetic, 
bactericide or antiseptic would help to utilise the starting material, 
hydroquinidine, a normal constituent of the cinchona bark, now without 
any use. 


200. Chemical examination of the roots of Aristolochia Indica 
(Linn.). 

B. L. Manjunath, Bangalore. 

The roots of Aristolochia Indica enjoy considerable reputation in 
Ayurvedic medicine as remedy for snake-bites, etc. A tincture is also 
used as a bitter tonic. Mention is made in the literature of the occurrence 
of a volatile oil and of an alkaloidal constituent. 

The paper presents the results of a systematic study of the chemical 

constituents. 
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Successive extraction with the Per cent, of 

following solvents extract. 

Petroleum ether (b.p. 40 — 50") . . 2*7 

Ethyl ether . . . . 0‘9 

Chloroform . . 1*0 

Ethyl acetate . . 0*5 

Ethyl alcohol . . . . 5*1 


Total . . 10'2 


Essential oil content . . . . . . 0-46 


An aqueous extract of the roots gave tests for the presence of starch 
and a small amount of reducing sugars. No tannin material could be 
detected. 

The cdkaloidal content was found to vary very greatly in different 
samples. An ether solublo base has been obtained in a pure state and its 
derivatives studied. 


201. Oil from the fruits of Solanum Xanthocarpum. 

Shanti Sheth and D. D. Kanga. 


The drug belongs to the Natural Order Solanaceae. 

The oil was obtained by extracting the powdered fruits with petroleum 
ether in a Soxhlet apparatus. 


analytical data : — 

Sp. Gr. at 15“C . . 

Refrctctive index at 40°C 
Iodine value 
Saponification value 
Reichert Meissl value . . 

Acid value 


It gives the following 


0.9663 
1 -4695 
122*08 
184*1 
00*0 
64*76 


Further work on the oil is in progress. 


202. Oil from the seeds of Celastrus peniculatus, 

Shanti Sheth and D. D. Kanga. 

. The dnig belongs to the Natural Order Celastrineae. 

The oil was obtained by extracting the powdered seeds with petroleum 
ether in a Soxhlet apparatus. The yield of the oil was found to be 36 to 
40 per cent. It is reddish brown in colour, bitter in taste and having a cha^ 
raoteristio odour of its own. The oil was also obtained by pressing in the 
country Qhani. Table I. includes analytical data obtained by Solanki, 
Nargund and Kanga and the authors. 
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Table I, 



Sheth and Kanoa. 

SOLANKI, NaROUND 
AND KanOA.* 

Pet. Ether 
extracted oil. 

Ghani oil. 

Pet. Ether ex- 
tracted oil. 

Sp. Gr. at 15‘^C 

0-9670 

0-9706 

0-9666 

Refractive index at 




40^C 

1-4701 

1-4591 

1-4647 

Acid value 

23-11 

27-97 

29-57 

Iodine value . . 

105-6 

50-5 

103-01 

Saponification value 

236-3 

239-2 

206-82 

Reichert Meissl value 

33-63 

14 76 

26-64 

TTnsaponifiable matter . . 

• • « * 

» # » • 

8-355 

Yield of the oil 

36—40% 

# • » 9 

40—45% 


• Proc. Ind. Sc. Congress, 1028. 


Table II. gives constants for the mixed fatty acids. 

Table II. 



Pot. Ether 
extracted oil. 

Ghani oil. 

• 

Neutralisation value 

* • 

• • 

124-68 

169-6 

Mol. weight (M.W.) 


* • 

320-8 

236-8 

Iodine value 

• • 

• • 

362-6 

60-6 

Titre test . . 

• « 

• • 

36-6°C 

22-0°C 

Refractive Index n^ at 40 C 

• « 

• • 

1-4607 

1-4473 


Table III. gives constants for the saturated and unsaturated acids 
obtained from the mixed fatty acids from Qhani oil. 

Table III. 



Saturated acids. 

Unsaturated acids. 

Molecular weight 

Iodine value 

Titre test . . 

Refractive Index nj^ 

262-04 

1-96 

40-0®C 

1-4328 at C0®C 

280-7 

77-2 

1-4479 at 40*0 


Further work on the oil is in progress. 
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203. Oil from Hibiscus caimabinis seeds. 

S. Y. Kolhatkar. 

Tho following are the constants of the oil which is contained to the ex- 
tent of 18‘10 per cent, in the seeds. 

Sp. gr. 0*9232; refractive index: 1*45916; acid value: 0*89; iodine 
value: 98*73; saponification value: 199*1; R.P. value: U*20 ; Polenski 
value: 0*05; unsaponifiable matter : 1*04; acetyl value : 19*2; unsaturated 
acids : 76*66 per cent. ; saturated acids : 23*34 per cent. 

204. Oil from Tribulus Terristris fruits. 

S. Y. Kolhatkar. 

The following are the constants of the oil. 

Sp. gr. : 0*9241; refractive index: 1*46428; acid value: 1*32; iodine 
value: 141*05 (semi-drying oil); saponification value: 206*25; R.P. value : 
0*25; Polenski value: 0*09; unsaponifiable matter: 1*2623 per cent.; 
acetyl value : 16*01; unsaturated acids : 86*60 per cent. ; saturated acids : 
12*40 per cent. 


Chloroform 
Alcohol 


205. Investigations on the seeds of Carica-papmja. 

N. Desikachar and V. Sampat Iyengar, Bangalore. 

The seeds of Carica-papaya are used in medicine for various purposes. 
The present investigation forms a systematic chemical and biochemical 
analyses of the whole seed. 

Successive extraction with the following solvents gave : 

Petroleum ether (40-50 B.P.)=32*6 % 

= 0*52% 

= 0 * 86 % 

The petroleum ether extract gave a light yellowish green coloured oil 
which has the following constants : — 

Sp. gravity (25 'C.) = 0*88 

Refractive index (25'-'C.) = 1*458 

Iodine value (Hubles) =304*0 

Saponification value (1 hr.)=234*7 
! Free acids = 2*86 

Detailed investigations are being carried out on the oil. 
extract gave tests for reducing and non-reducing sugars, 
absent in the alcohol extracted residue. 

Tho seeds were further tested for the presence of different enzymes. 
Ihe presence of amylase and lipase was distinctly shown, while traces of 
oxidase, peroxidase and catalase appeared to be present. 

ur er investigations on the presence of the above enzymes and 
proteases in germinated seeds are in hand. 

206. Calamus, 

N. C. Kelkar and B. Sanjiva Rao, Bangalore. 

(81 contains oaarone 

207. Study of tar from Cashew nut. 

Y. K. Raghttnatha Rao. 

Cashew nut (Anacardium Ocoidentale) 

(B P 200 " 300 ^ af iT a light yeUow oil 

1 . p.^ioo 300 C at atmospheric pressure) and density 0*89 at 26®C. 


The alcoholic 
Starch was 
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Condensations of the distillate and of the tar with formaldehyde, 
acids, alkalies and oxidizing agents give light coloured or dark resins suit* 
able for quick drying varnishes, impregnations and mouldings. 

208. Studies in fish oils, Part I — Investigation of the factors 

involved in the technical preparation and storage of 
medicinal cod liver oil with respect to its vitamin 
potency. 

K. D. Guha, Bangalore. 

Difierent batches of selected livers were * cooked* in a small boiler 
(practically designed on the model of those used in the industry itself) 
with direct steam under different pressure to prepare the oil and the 
quality of the samples studied in relation to the conditions of livers, steam 
pressure, storage, refining, etc. An attempt has also been made to define 
the dietetic standard of cod-liver and certain other fish-liver oils. 

209. The growth promoting factors in Indian dairy products. 
N. C. Datta and B. N. Banebjee, Bangalore. 

Very little is known regarding the growth promoting factors of 
Indian cow milk and its different products. Feeding experiment with 
Albino rats were used in determining the growth promoting factor. 

The milk of a Scindi cow (yielding 17 lbs. of milk daily) kept at 
the Imperial Institute of Dairy and Animal Husbandry were used. The 
cow was on standard ration throughout the experiment. Butter and 
ghee were prepared from the milk of the same sample. By studying the 
growth of Albino rats with fresh milk and its products as a supplement to 
the basal diet, it was found that fresh milk was the best source of growth 
promoting factor. Milk sterilized at (15 lbs. for 15 mins.) suffered slight 
lo.ss of this factor. The potency of butter and remelted butter were 
much less — nearly half that of fresh milk. Remelted butter (ghee) was 
foimd to be as good as butter. 

The effect of cold storage on butter and ghee and further work on 
this line is in hand. 

210. Stick-lacs : their composition and physical properties. 

M. Venugopalan and S. Ranganathan. 

Stiok-lacs of known origin have been collected from various parts 
of India, cleaned under the same conditions and the washed products 
analysed into wax, ether-soluble resin and alcohol-soluble resin. Soften- 
ing and melting points, acid and iodine values were determined. Thin 
filTTifl prepared from these lacs have been tested for abrasion resistance 
and scratch hardness. On the strength of the above data certain ten- 
tative conclusions have been drawn as to their specific characteristics, 
in composition cmd physical properties, with a view to their classification 
on scientific lines. 

211. Examination of some Calcutta pulses. 

N. C. Nag and H. N. Banebjee. 

In a previous communication published in the Froc. XVlth In^an 
Science Congress, composition of some common pulses was dealt with. 

■ That work has been further extended. . In addition, the oils have been 
analysed, and different constituents determined. The usual constats 
such as iodine value, saponification number etc., have been dealt with. 

Of particular interest have been the absorption photo-spectrographs 

(visible range about 7,200 to 4,000 A. units) obtained in various solvents. 
Carotinoid pigments have been detected particularly in the unsapom- 
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fiable portion of the oils. Their connection with vitamiues are being 
examined. Fuller details will be published later on. An abstract of 
results of chemical analysis in one particular case, viz., Cicer arietinum — 
chhola, is given below : — 

Percentage of oil— 4-2% ; Iodine value — 130 (Hanus method) 

Fatty acids in oil — 90% ; Iodine value — 140 „ 

XJnsaponifiable matter in oil — 1‘5%, identified as Phytosterol, melt- 
ing point 

Unsaturated liquid acid (Twitchel)— 90% ; Iodine value — 145 (Hanus) 

Solid acid „ — 10% ; Iodine value — 30 ,, 

Separation of the constituents in the liquid unsaturated acid mix- 
ture was effected by preparing their bromo -derivatives and identified 
by estimation of bromine content as also the melting points of the 
derivatives. 

Oleic acid— 38-41%; Linolic acid— 59.30% ; Linolenic acid— 2-23%. 

212. The Chemistry of some west coast fish oils. 

P. Ramaswami Ayyak, Bangalore. 

A preliminary study of Mangalore ‘ Sardine ’ oil has been made 
^d similar work on Embryonic « Dog-Fish ’ liver oil and ‘ Shark ’ liver oil 
from Vaikom is in progress* 


213. Sweating of soaps. 

M. GoswAau atid K. L. Bose. 

Anhydrous and hydrated soaps of lauric, myristic, palmitic, stearic 
and oleic acids have been examined individually and severally in propor- 
tions in which they are approximately present in commercial soap, as 
regards the absorption of moisture under standard conditions with and 
Without inhibiting reagents* 


214. Electrometric determination of the acid value and 
saponification value of resins. 

N. Narasimha Mubty. 

A potentiometric method involving the use of quinhydrone electrode 
has been evolved for the determination of the acid value and saponi- 
fication value of resins. 96 per cent, alcohol is used as the solvent ; and. 
for reference electrode, a saturated solution of lithium chloride in 95 
per cent, ^cohol with qumhydrone electrode is used. The acid value and 

sXhl^ wax-free lac, bleached lac, ether- 

lac, rosm, pontinac, and sandarac have been 
^ “©thod. Standardisation of the alcoholic potash 

f of benzoic acid is recommended instead of with 

IcLnnf higher value for the normality. On 

overdo the quinhydrone electrode has 

laboratori^1^»r®th« *I f "“©thod can be adopted in aU industrial 

of resL^ determination of acid value and saponification value 


216. Studies in fish oils. Part II— A comparative study of 

the chemical composition of different kinds of marine 

and fresh-water fish oils in relation to their medicinal 
value. 

K. D. Gttha, Bangalore. 

comTOriti^^ of has been developed to determine percentage 

composition of the most complex mixture of fatty acids oe^rring in 
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fish oils. The liver oUs of cod, hake, dog-fish etc., and the body oil of the 
Inman sardine together with that of the sweet-water fishes, namely, 
ruhit, dhain, hilish, mrigel, etc., from Bengal have been investigated. 


216. Investigation of the oil of Clupea ilsha. 

M. Goswami and Jagadananda Datta. 

The oil was rendered very easily from the fish which is abundantly 
found in Bengal and detailed examinations as regards the qualitative and 
quantitative values, constituents and Hilditch’s ratio, etc., have been 
done. 


217. Estimation of ^-morphine in commercial morphine. 

G. S. Ahujwalia and J. N. Ray. 

A quantitative method has been worked out for the above estimation 
based, on the insolubility of morphine sulphate in dilute alcohol. 


218. Mercuration of compounds containing a reactive methy- 
lene ( — CHg — ) group. 

K. G. Naik and R. P, Patel, Baroda. 

Mercuric acetate was employed to mercurate the following substan- 
ces : — (1) acetoacetanilide, (2) acetoacet-o-toluidide, (3) acetoacet-p-tolui- 
dide, (4) acotoacet-m-toluidide, (5) acetoacet-a-napthylamido, (6) acetoa- 
cet-/3-napthylamide, (7) acetoacet-l : 3 : 4-xylidide, (8) acetoacet-1 : 4 : 6- 
xylidide, (9) acetoacetic ester, (10) acetoacet-m-nitranilide, (11) ethyl 
malonate, (12) malon-mono-phenylamide, (13) malon mono-o-toluidide, 
(14) malon mono-p-toluidide, (15) malon mono m-toluidide, (16) malon 
mono-a-napthylamide, (17) malon mono-/3-napthylainide, (18) malon mono- 
1:3; 4-xylidide, (19) malon mono-l : 4 : 6-xylidide and (20) malonamide. 
Compounds of the following two types were obtained. WTiereas com- 
pounds 1-1 1 reacted with mercuric acetate in methyl alcohol giving 
diacetoxy -mercury derivatives of the formula (I) 

CH:,COOHg^ -CO- H 2 SO 4 

► SO 4 

CH^COOHg^ '^CO- 

(I) 

compounds 12 to 20 reeujted under similar conditions giving compounds of 
the constitution (II) : — 


Hg^ ''CO- 


CHjCOOHg^ ^ 

c 

HOHg^ '' ^ CO- 


CO- H2SO4 -OC^ /HgOH 
► C 

— S 04 -Hg 


HOHg CO- 


-oc 


/ 'v 


co- 


in) 

Compounds of type I gave sulphatomercury derivatives j while those of 
the t 3 rpe II gave hydroxysuphatomercury derivatives as shown above. 
Action of potassium dodide and sodium hydroxide support^ the above 
constitution. From the action of dilute hydrochlono acid, hydrogen 
sulphide and potassium iodide, it appears that the linkage between the 
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carbon atom of tlio reactive methylene group and mercury, is a very weak 
one as is expected from compounds containing a mercury attached to a 
carbon atom in a position alpha to a carbonyl group. 


219. Interaction of mercuric ciiloride with substances con- 
taining a reactive methylene group. 

K. G. Naik and R. P. Patel, Baroda. 

In previous work {J.I.C.S., 1930, 7, 655) it was shown that oqui- 
molecular quantities of mercuric chloride and sodium bicarbonate react in 
the cold with compounds containing a reactive methylene group, giving 
dichloro derivatives. However, during the course of the reaction <les- 
cribed here, sodium bicarbonate was taken in excess and the mixture 
heated, expecting that the hydrolysis would proceed to completion and 
the nascent mercuric oxide formed during the course of reaction, would 
react giving compounds with C : Hg linkage. The action of mercuric 
chloride has been studied with the following substances : — (1 ) malon mono- 
phenylamide, (2) malon mono-o-toluidide, (3) malon mono-m-toluidide, 
(4) malon mono-p-toluidide, (5) malon raono-a-napthylamide, (6) malon 
mono-^-napthylamide, (7) m^on mono-1 : 3 : 4-xylidide, (8) malonamide, 
(9) ethylacetoacetate, (10) acetoacetanilide, (11) acetoacet-p-toluidide, 
(12) acetoacet-o-toluidide, (13) ethyl malonate. Compounds of the fol- 
lowing constitution were obtained : — 


CO-- 

Hg;c 

CO- 

These compounds decomposed on treatment with dilute hydrochloric 
acid, hydrogen sulphide, potassium iodide and phenyl-hydrazine. These 
reactions indicate a weak carbon -mercury linkage as is always found, when 
the mercury atom is attached to a carbon atom, in a position alpha to a 
carbonyl group. 


220. Interaction of thionyl chloride in boiling benzene with 
substances containing a reactive methylene { — CHj — ) 
group. 


K. G. Natk and V. B. Thosau, Baroda. 


In continuation of previous work {J.I.C.S., 1930. 7. 137, 145) the 
action of thtonyl chlorido in boiling benzene was further studied with the 
following compounds. 

G) Acetoacet-anilide, (2) acetoacot-o-toluidide, (3) acetoacet-m- 
toluidide, (4) acetoacet-p-toluidide, (5) acetoacet-a-napthyl amide, 
(0) ocetoacet-^-napthyl amide, (7) acetoacet-xyUdide (1 ; 3 : 4), (8) ace- 
toacet-xyhdide (1:4:6), (9) acetone-dicarboxy-anilide, (10) acetone- 
dicarboxy-o-toluidide, ( 11 ) acetone-dioarboxy-p-toluidide, (12) acetone- 
dicarboxy-tt-napthyl amide, (13) acetone-dicarboxy-^-napthyl amide. 

Amides (1) to (8) gave rise to sulphoxidos of the general constitution. 



CH^CO 





RNH.CO 
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whereas amides (9) to (13) gave sulphoxides of the type 



S: 0 


As compared with the sulphoxides obtained from substituted amides 
of malonic acid these were stable in boiling benzene with excess of thionyl 
chloride or dry hydrochloric acid gas and towards moisture, in as much 
as they were neither degraded into sulphides nor decomposed by such 
treatment. 

The results of the present investigations afford a clear evidence that 
the reactivity of thionyl chloride with compotmds containing a reactive 
methylene ( — CH 2 — ) group depends largely upon the electronegative 
character of the attached grouping. 


221. Interaction of thionyl chloride in the cold with sub- 
stances containing a reactive methylene ( — CHg—) 
group. 

K. G. Natk and V. B. Thosar, Baroda. 

From literature it is evident that the course of reaction followed by 
thionyl chloride is entirely guided by the conditions of the experiments. 
Hence it was thought interesting to examine the course of reaction fol- 
lowed by thionyl chloride when it reacts with substances containing a re- 
active methylene — ) group in cold ethereal solution, although a 

similar reaction in boiling benzene solution had resulted in the formation of 
sulphoxides. The following compounds were investigated. 

(1) Aoetoacet-anilide, (2) acetoacet-o-toluidide, (3) acetoacet-m- 
toluidide, (4) acetoacet-p -toluidide, (6) acetoacet-/?-napthyl amide, (6) ace- 
toacet-xylidide (1:3:4), (7) malon-di-n-propyl amide, (8) malon-di-iso- 
butyl amide, (9) ethylmaJon-o-tolyl eunate, (10) ethylmalon-p-tolyl amate, 
(11) ethylmalon-/3-napthyl amate, (12) ethylmalon-xylil amate (1 : 3 : 4), 
(13) ethylmalon-xylil amate (1 : 4 : 6). 

Compounds (1) to (8) gave compounds of the constitution, ' 


R’CO 


CO R' 


CH 


HC 


RNH. CO' ^CO. 

while the amates (0) to (13) gave sulphides of the formula 

COOC2H5 

S;c d 

CO.NHR 


MHR 


All those compounds are white crystalline products, quite an^(^o^ 
10 propertiee to the eulphide of acetoncetio ester described by MicheBlis 
and PhUips {Btr.. 23^ 669). 


Oai^odtta : — Published by the Asiatic Society of Bengal, and Printed by 

P. Knight, Baptist Mission Press. 
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MINERALOGY. 

1. On tlie inode of occurrence and origin of Cumming- 

tonite in the limestones of the Kudurekanive Range 

of Hills, Tumkur District (Mysore State). 

B. Balaji Rao and B. Rama Rao, Bangalore. 

The clove brown mineral conspicuously occurring in some of the 
limestone outcrops of the Kudurekanive range of hills, near Huliyar 
(IS® 35' : 76® 33'), has been indentified by its physical and optical 
characters and by its chemical composition to be a variety of Cuiuming- 
tonite. The presence of a ferruginous aiuphibole us a secondary mineral 
in a highly calciferous limestone being unusual, its mode of occurrence 
was studied in the field and this has disclosed that the mineral has been 
formed as a result of metamorphism in the portions of the limestone where 
it is interlaced with bands of ferruginous quartz schist. It is evident 
that the requisite amounts of iron and silica for the crystallisation of 
Cummingtonite in the limestone matrix, have been contributed by the 
ferruginous quartz schist. The question whether the latter rock has 
found its place in the limestone as a set of intrusive veins or as veins 
of replacement by circulating solutions has been briefly touched upon. 
Though the evidence is neither definite nor conclusive, yet it seems to 
indicate the probable igneous mode of origin of the ferruginous veins. 

2. A note on the constitution of Cummingtonite. 

E. R. Tirumalachak and M. B. Ramachaxdua Rao, 

Bangalore. 

A study of the chemical analyses of Cummingtonite from several 
localities has shown that there is au excess of silica over the metasilicate 
ratio in each case. In many of tlie samples tliere is water, sometimes 
running up to as high as 3 per cent, and it is shown that this water is 
not likely to be constitutional but only held in solid solution. The 
constitution of Cummingtonite is then explained as a mixture of ortho- 
and {x>ly*8ilicates of iron and magnesium, and the differences in the pro* 

portions of FeO and MgO explain the apparent excess of silica over the 
metasilicate ratio. 

3. On the zoned felspars from the Porpliyries near 

Mysore. 

S. R. Narayana Rao and B, S. Bhima Rao, Bangalore. 

The paper records certain observations made regarding the exact 
nature and constitution of the zonary banding noticed in some of the 
felspar phenocrysts from the |)orphyries near Mysore. Attention is 
drawn to the variations in the composition of the different zones — as 
inaicateu by inicro*chemical methods. Some peculiarities relating to the 
mode of alteration of these zoned felspars are pointed out and their 
significance discussed. 
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4. A study in the uralitisation of Hornblende. 

K. Sripada Hao and M. B. Ramaciiaxdra Kao, 

Bangalore. 

W Inie tlie nature of the uralitisation of pyroxenes is fairly well 
known, there has l>een little^ or no information regarding the transfor- 
mation of ainphiboles into L’ralite. The present paper serves to throw 
some light on this problem and is a study in the uralitisation of Horn- 
blende — froni an amphibolite found near Sakarsanhalli (12* 47': 78“ 13'). 
Kolar District. I*rom a detailed study of the Uralite in relation to 
the Hornblende and comparison with the similar alteration product known 
to be associated with pyroxenes, it is shown that the probable causes 
for, and processes involved in, this type of mineral alteration are essen- 
tially similar in the two cases. 


5. Ilinenite crystals from Kisheiigarh State (26^* : 75*), 

Rajputana. 

S. L. Biswas and B. Maitra, Calcutta. 

The crystals show distinct cleavage parallel to the basal pinacoid. 
Forms developed arc y, s, r, n, a, e, ni, C. m. (Dana) and also the new 

forms Cl (2205), q(0554), and p(4045). 

A stereographic projection of the different forms is given. 

6. A short note on the habit and the alteration of 

Magnetite. 

S. Bakshmana Rao, Bangalore. 

The mineral described in the paper is found in the highly altered 
ultrabasic rwk, near Talur Chrome Mines (12“ 11': 76* 37'), Mysore 
District, It is isometric in crystal system and occurs in cubes and com- 
bination of cubes and octahedrons. The development of new faces due 
to corrosions has been just noted. Spinel type of twinning as well as 
oscillatory combinations, the latter, in microsections, have been noticed. 
The mineral has dark brown colour, submetallic lustre with a brownish 
tarnish, and reddish brown streak. Its hardness is 5 — 5*5 and Sp. Gr. 
4*23, Its chemical composition is FCaO, 84*83% ; Cr^Oa 0*48% ; SiO, 
4*15%; A1,0, 010% and MgO in traces, H,0 7*92% and its formula is 
6 FejO,. 4 H,0. Its habit and its angular measurements show the 
mineral to be magnetite, but its chemical composition, streak and low 
specific gravity and nonmagnetic property confirm the mineral to be a 
pseudornorph of hydrous ferric oxide having the formula 5 FOaOs. 4 H,0. 

7. On the secondary pyroxenes and associated minerals 

from the Tarurites of the Sakarsanhalli Area, Kolar 
District (Mysore State). 

K. Sripada Rao and M. B. Ramaciiaxdra Rao, 

Bangalore. 

The paper deals with a detailed study of the Tarurites from the 
Sakarsanhalli area (12* 47'; 78* 13'), Kolar District, especially with 
a view to investigating the nature of the secondary pyroxenes and asso- 
ciated minerals contained therein. On the basis of their optical charac- 
ters and chemical constitution, it has been shown that the so-called 
' Secondary Augites * of this rock arc really of the nature of Diopside.. 
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Attention is drawn to tlje occurrence, associated with these secondary 
pyroxenes, of Rhodonite, Si)e8sartite and Scapolite, and the interesting; 
question of the exact mode of origin of tliese niinerals in this area is 
next discussed. Apart from these, a few minerals allied to Blanfonlife 
and Piedinontite are tentatively identified in some of the sections. 

8. An alternative formula for the mineral Vredenburgite. 
M. It. Axan'taxauayaxa Iyer, Bangalore. 

In view of the fact that Vredenburgite is strongly magnetic and that 
other strongly magnetic minerals belong mostly to the spinel grotip, the 
analytical figures for the two specimens of the mineral given in Dr. 
Fermor’s Manganese Menioir are recast so as to give a spinel grouping 
in the formula. The formula suggested for the mineral is a combinalion 
of the fonmila for tlie mineral Bixbyite and of the formula for the spinel 
group of minerals. The results of analyses of three more saiuftles of 
the mineral are given and it is shown that the same type of formula 
could be given for all these. The composition of one of the specimens 
is noteworthy because the spinel portion also of its formula contains iron 
and manganese in equal proportion. It is suggested that Sitaparite. 
another manganese mineral, may be classed under this grouj> ns a dis- 
tinct species. 


ORES. 

9. Chromite deposits in Mysore. 

T. P. Krishxachar, Bangalore. 

In Mysore, chromite deposits are practically confined to ultrabasic 
members of Dharwar system. Liens-sha})ed ore-bodies in Hassan District 
lie along Nuggihalli sclust-belt {13“ 1': 76“ *28'), in talc-serpentine 

matrix, wliile near Mysore chromite veins occur in altered dunite rocks. 
These ultrabasic rocks are intrusive into original bornblende-sclnst and 
are intruded by later gneisses. 

Surface and underground observations do not favour the suggestions 
made regarding the altered dunite rock being a peridotite member in the 
basic division of charnockites. 

Serpentine and Magnesite have been formed by the alteration of 
Olivine (in Mysore District) and Enstatite (in Hassan District) through 
the agency of water charged with carbon dioxide. 

From the cooling ultrabasic magma. Chromite was separated out as 
the first basic differentiate and the degree of concentration (i.e., segre- 
gation) varies from the pure aggregate of a lens to the ultrabasic rock with 
some grams of Chromite. 

High-grade ore deposits of Hassan District are being worked by 
open quarrying, and those near Mysore by underground methods. Near 
Arsjkere (13 19': 76“ 15') a concentration plant is now set xip to con- 
centrate the low-grado ores. Some experiments are being conducted by 

the Mysore Government to produce ferroclirome from the higli-grade ores 
of the state. • 


10. Microscopic characters of Bawdwin Ores. 

S. K. Roy and S. Krisiixaswamy, Bhanbnd. 

The authors made a systematic study of the polished specimens of 
Bawdwin (23 7 : 97“ 19') ores collected by one of them and during 

their investigations discovered Tetrahedriie, Bornite, Proustite, Pyrrhotite, 
etc., not reported from this area before. 
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Thi.s paper also includes a hitherto unpublished detailed geological 
map of the mining area on the scale 1" = 400 ft. The authors have re- 
classmed the Bawdwin volcanic series into 

(i) Bawdwiu tuffs 

(ii) Teddy grits 

(iii) Chloritoid schist 

(iv) Rhyolites 


and described their rnicro-cliaracters fully. 

Incidentally, this is the first instance of 
polished ores carried out in India. 


microscopic examination of 


11. Note on tlie kaolin deposit of Manjhapara (Gangpur 
State, Bihar and Orissa). 

D . P. Chaxdoke, Calcutta. 

Kaolin is derived by the alteration of a peginatitic boss, intrusive 
into Dbarwar phyllites at Manjhapara (22* 2'r84* 12'). The pegmatite 
possesses large weathered zones of Felspar, with occasional segregations 
of Rubellite, and a black variety of Tourmaline. 

Kaolin is especially rich in alumina, and the percentages of iron and 
moisture are low. The results of analysis are compared with those for 
consignments received in India from Cornwall, and also those prepared 
at the Kasimbazar Mines. The Manjhapara product possesses low 
plasticity and crumbles away at 14(X)*C., without showing any coloura- 
tion. The deposit is about IJ — 2 furlongs long. 


IGNEOUS ROCKS. 

12. A preliminary note on Khanapur Gneiss. 

K. V. Kelkar, Poona. 

A massive granitoid type of gneiss occurs around Khanapur (15* 38' 
74* 81'), Dt. Belgaura (Bombay). It consists of Orthoclase, Quartz, 
Biotite, and a subordinate amount of Oligoclase, Microcline and Mus- 
covite. Porphyroblaets of Felspar, chiefly Orthoclase, are embedded in 
n matrix of granular Felspar and Quartz and Mica flakes. The gneissic 
structure is usually well developed. In thin sections are observed Apatite, 
Zir^n, Magnetic iron ore, Fpidote, Zoisite and granules of Sphene. The 
gneiss exhibits resemblances to the Bundclkhand type of gneisses. 

13. Geology of Pallavaram Hill : the type area of the 

Charnoekite series. 

T. N. Muthuswamv and C. Maiiadevan, Madras. 

The 'type area of Charnoekite series, i.e., Pallavaram Hill (18* O': 
80* 12'), was geologically mapped in detail (Scale 1" = 250 ft.). Besides 
noting the contact relations and transitions in the members of the series 
from leptynites to acid, intermediate and basic varieties, a special study 
of the basic veins and dykes was also made. Petrological examination 
nf over eighty field specimens representing the gradations discloses 
various stages of differentiation of the original magma. Structural and 
jiaramorphic changes in the minerals as observed under the microscope 
are also described and discussed in relation to the geological history of 
the area. 



Section VI, Geology. 


5 


14. Dolerite dykes of the western parts of the Raichur 

Do-ftb (Hyderabad State). 

H. S. Krishna Murthv, Hyderabad State. 

The Dharwar schists aud the Peninsular gneisses in the Raichur 
Do ab (16“:77*), are cut by a number of dolerite dykes, which inter- 
sect one another frequently and evidently are not of the same age. The 
paper discusses their distribution, structural features, relative age. and 
contact relations with the country rocks. The paper is illustrated by 
maps and micro-sections. 

15. A short note on Sylhet Trap. 

P. C. Hatta, Calcutta. 

This short note eiiibodies the results obtained from a chemical aud 
physical study of the rocks collected from the neighbourhood of Cherra 
Punji (25* 17': 91* 44'), Khasi and Jaintia Hills (Assam). 

16. On the nature of the spots found in the trap rocks 

near LingadahalH, Kadur District (Mysore State). 

Charles S. Pichamuthu, Bangalore. 

There has been some difference of opinion on the question of the 
exact nature and mode of origin of the ovoid and irregular spots and 
patches frequently noticed in the Trap rocks of the Xjingadahalli area 
(13* 36' : 76* 51'). This problem has now been investigated, aud from 
a detailed microscopic study of these ‘ spots ' and their relation to the 
main rock mass, evidence has been put forward to show that these are 
of the nature of amygdaloidal inhllings and not due either to autoclastie 
phenomena or alteration of phenociy’sts. 

17. A note on the tuff of Wajrakarur, Anantapur District 

(Madras). 

C. S. Pichamuthu and S. Ramachandra Rao, Bangalore. 

In view of the suggestion frequently made that the tuff of Wajra- 
kanir (16* 2' : 77* 23') must be considered as the original matrix for the 
South Indian diamonds, a detailed study of this rock type was undertaken 
to find out its exact nature and probable similarity to the well-known 
diamondiferous Blue Earths of Kimberley. The rock is a typical tuff 
and often shows fragments of foreign rock such as the pink Gooty granite, 
hornblende-schist, etc., all cemented together by a glassy matrix which 
in some places presents a vitro-clastic texture. Under the microscope, 
sections of the rock show a general glassy matrix with a few crystalline 
grains here and there, chiefiy of Microcline, Plagioclase Felspar and 
Hornblende. The general nature of the mineral contents and the entire 
absence of basic minerals like Augite and Olivine, together with the low 
specific gravity of the rock, suggest a tuff of andesitic comi>osition. quite 
different from the matrix of the diamonds in the Kimberley mines. 

18. Some structural features of the archaean rocks in 

the Sakoli Tahsil, Bhandara District (C.P.). 

S. K. Chatterjee, Calcutta. 

(Communicated by M. S. Krishnan.) 

The archaean formations in the western and the central portions of 
the Sakoli Tahsil (21* : 80*) appear to have witnessed at least three in- 
tense ' diastrophic storms ' in the pre-cainbrian era. 
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Tlie original fonnations. which comprise both igneous and sedimentary 
rocks, had at first undergone inetainorphism of the ‘ nieso ’ grade, if not 
of a still higher order. 

Regressive inetainorphism in course of a later diastrophism reduced 
the i>revalenl order of inetainorphism to the ‘ epi ’ grade. Further inci- 
dences of nietamorphism are to be seen in the rotation of the garnet por- 
phyroblasts in chlorite-muscovite-schists, the imposition of strain-slip, askew 
to foliation, in phyllites, and a general cross-folding which is revealed by 
ancillary pitches. Also, the area was cut up bv an intersecting system of 
high-angle faults which strike roughly N.N.E.-S.S.W. and N.N.W.-S.S.B. 
respectively. 

A third period of diastrophism was marked by the intrusion of granite. 
The granite crystallized under strong compressive stress, and was em- 
placed in the form of laccolith by means of a series of flows. W’ithin the 
largest outcroji of granite, which is found towards the north-eastern part 
of the area, is exposed some coarse, grey, porphyritic epidote-biotite-granite, 
the ‘ streckung ’ of which shows that the granite magma must have flowed 
along the nortli-south direction. The Q-joints (tension joints) in the gra- 
nite arc (illed with aplite and epidote-quartz-veins, and strike east-west. 
The fractures, caused by the compressional stresses in the country rocks 
during the intrusion, strike either N.-S. or N.W.-S.E. Many of these 
fractures were injected by the residual magma-liquor of the granite. Where 
the magma-liquor contained an abundance of ’ mineralisers e.g., boric 
acid, interesting mineralogical changes in the adjoining rocks were brought 
about, M-hicb led to a reversal from the * epi ’ grade of metamorphism to 
■ meso ’ or ‘ kata ' grade. 

Perhaps even a fourth period of extensive diastrophism is indicated by 
a set of tension-fractures which strike north-south and are infilled by meta- 
dolerite. But evidence is at present inconclusive. 


METAMORPHISM. 

19. On the origin and correlation of the manganiferous 

limestone and associated rocks of Sakarsanhalli 

Area, Kolar District (Mysore State). 

M. B. Ramachandra Rao, Bangalore. 

A series of metamorphic rocks of the nature of garnetiferous-quartz- 
pyroxenites (Tarurites), Cummingtonite-scliists, ferruginous-quartzites 
and manganiferous limestones from Sakarsanhalli area (12*’ 47' : 78” 13'). 
Eolar District, have been carefully examined and mapped. From the 
evidences obtained both in the field and under the microscope, these meta- 
morphic rocks are shown to be the result of acidic intrusions into horn- 
blende-schists and amphibolites. The limestones have proved to be only 
secondary alterations of the pyroxenic rocks. The once suggested theory 
of sedimentary origin is shown to be untenable. It is also shown that 
these rocks are not of pre-Dharwar age but belong to the lower horn- 
blcndic division of the Dharwars. 

20. Contact inetainorphism in limestones of the Mogok 

Series from the Mogok Stone Tract (23® : 96J®). 

A. K. Banerji, Calcutta. 

Two instances of contact metamorphisin are discussed. In the first 
case a Felspar rock is intruded into limestone, coarsely crystalline Albite 
being the predominant Felspar in the rock. The contact rock consists 
of Nepheline, Diopside, Calcite, Felspar and Apatite. The genesis of 
the contact rock is shown to be the result of assimilation, the Nepheline 
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being formed through desilication of Albite material- In the other case, 
a pegmatite is in contact with the limestone. At the contact is developed 
a roc’k composed of Scajiolite, Uiopside, Felspar and Calcite. *1 he contact 
nx-k is taken to be due to the interaction with the limestone, of magmatic 
material derived from the pegmatite. 

STRATIGRAPHIGAL AND GENERAL (OLDER ROCKS). 

21. The Palkanmardi conglomerate. 

L. S. Krishna Ml’kthv. Hvclerahad State. 

At and near Palkanmardi (16" 11' 3" : 76 17' 11"), Deodrug Tehsil, 

Raichur District (Hyderabad State) near the junction-zone of the Dharwar 
schists and the peninsular gneisses, some interesting caught-up pebbles 
of gneisses and schists occur imbedded in an appareiifly igneous mutri.\. 
They are mostly rounded and water-worn and some of (hem are elongat- 
ed. They vary in size from small pebbles to boulders about 1 foot or 
more in diameter. The paper discusses the geology of the area and the 
prtjbable origin t>f the formation. ^[Hps, }>ho(ographs, micro-sections, 
and specimens illustrate the paper. 



Tlie geology of the country around Ghoriajor (22® 
84® 9') (jangpur State, Bihar and Orissa, 

M. S. Krishn'an and D. P. Ciiaxdoke. Calcutta. 



The rocks occurring in this area are leferable to the Dharwars, and 
comprise nieinber.s of the Gondite series, phyllites, niica-schists, crystalline 
limestones, gneissose granites and pegmatite. The schistose meinbors 
are highly folded and dip towards the S.E. or E.8.E. at angles \arying 
between 30* anl 60". The phyllites with the associated gondiles seem 
to be the oldest rocks, followed by mica-schists and crystalline liinest<mes. 
Tourmaline-bearing granite and pegmatite are intrusive into these. The 
gondites occur along a band about seven miles long and a quarter of a 
mile wide. They constitute several types in which combinations of the 
following minerals are present — Quartz, ^ficrocline. Rhodocdirosite, 
Spessartite, Rhodonite, RIanfordite, Winchite, Barite and Majigano- 
phyllite. The ores are mainly Braiinite and Psilomelane with minor 
amounts of Pyrolusite. 

Between 1901) and 1928 the area produced about 350,000 tons of ore, 
but the quarries were abandoned as, with increasing depth, \mderground 
mining would liave become necessary if work were to be continued. The 
area is being re-explored by a Calcutta firm wlio were able to raise about 
2,000 tons during 1930*31. 


23. On the classification and correlation of the Champaner 
series of the Bariya State, Rowaknntha Agency 
(Central India). 

B. Rama Rao, Bangalore. 

Noting the salient features of the different groups of rocks of the 
nortliern extensions of Blanford’s Champaner Series as developed in the 
Bariya State (23" : 74"), on lithological grounds and stratigraphic super- 
positions, the series has been classified into (1) The Dhanpur Schists (22" 
38' : 74" 6'), (2) the Povelli Limestone (22" 28' : 73" 43'), (3) the Baria 
Quartzites (22" 42' : 73" 64'). (4) the Dharia Limestone (22" 27' : 73" *40'). 
and (5) the Rajgad Shales (22’ 34': 73" 39'). Of these it is not clear 
whether the Dhanpur Schists have to be groujied among the Archaean 
Schists, or as the lowest members of the ‘ Champaner Series The rest 
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ill tlieir general lithological characters and order of superposition show a 
striking resemblance to the various groups of the Delhi System of Rajput- 
ana. The I’oj'elli Limestone corresponding to the Rialo Series, and the 
Baria Quartzites, Dharia Limestone and the Rajgad Shales to the Alwar 
Quartzites, Kushalgarh Limestone and the Ajabgarh Series respectively ► 
indicate tliat the Champaner Series may in general be correlated with the 
Rialo Series and the Delhi System of Dr. Heron. 

But the Poyelli Limestone members seem to have also their litholo- 
gical equivalents among the limestones and the acidic schists in associa* 
tion with ihe Champion gneisses of Mysore, the constituents of the upper 
division of Dharwars. 

It is doubtful whether the higher divisions of the Champaners, like 
the Baria Quartzites and the Rajgad Shales, have been represented there- 
in or not. 

It can only be said at present that the Champaner Series can be cor- 
related with the Delhi System as classified by Dr. Heron in 1917, and 
also with a part of the upper Dharwars of Mysore. The series can 
neither be correlated with the Aravallis, nor with the whole of the 
Dharwars as suggested by some geologists. 

‘24. Some studies in the geology of the area west of 

Banganpalli, Banganpalli State (Madras). 

C. S. PiCHAMUTiiu and M. It. Srixivas.\ Rao, Bangalore. 

The paper gives a detailed account of the geology of the area about 
-6 miles west of Banganpalli (15* 18'; 78* 14'), and from certain evi- 
dence detailed in the paper, the probable existence of an east-west fault 
line, almost parallel to the Jurreru river, is suggested. 

25. Notes on the geology of Mt. Diamir (26,6*20 ft.) 

(Nanga Parbat), North-west Himalaya, Kashmir. 

B. N. Wadia, Calcutta. 

Nanga Parbat (35* 14' : 74“ 36'), the culminating peak of the Punjab 
Himalaya, is not a peak on the central axis of the Great Himalaya Range, 
but it stands out as a solitary eminence to the north of that axis as a 
mighty spur. It presents stupendous, bare, rocky precipices to the south and 
south-west, but to the north, the aspect is rather tame, though this dank 
ascends 22,600 ft. directly from the Indus bed, within barely 17 miles. 
This slope is concealed under 100 sq. miles of snowfields, drained by four 
glaciers which descend nearly 8,000 ft. below the snow-line. 

Above 16,000 ft. level, the mountain is almost inaccessible to field 
geologists, the wall-like precipices of the south, rising sheer 13,000 ft. 
from the Rupal valley and the unrelieved suow-cap on the north, alike 
forbid approach. For this portion, the enormous stretches of moraines 
and the fresh, frost-bitten rock-debris continually shed by the avalanches, 
arc the only means of investigation. Below the snow-line, however, the 
geological structure as well as composition is laid bare in a series of fine 
exposures, well seen in the naked cliffs facing the Indus and the Astor 
valleys. 

From these, the geology of Nanga Parbat is found to be of great 
simplicity. It is composed almost entirely of finely schistose, streaky 
biotite-gueiss with interbedded coarsely re-crystallised marble, graphite- 
schist, etc., well-stratified and having a persistent dip to the north-west; 
these are traversed by thick basic black epidioritised dolerite sills and 
dykes, now represented by massive amphibolite and hornblende-schist. 
The present writer has no doubt that the biotite-gneiss is a paragneiss, 
a transformation-product of original pre-Cambrian sediments (his Salkhala 
series) which constitutes the country-rock of the surrounding region.. 
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Through this basement complex are thrust sheets and dykes of acid gra- 
uito-gneisB of a later intrusive phase. In the Tarshing valley and fur- 
ther south-east near Rattu, the Nanga Parbat gneiss gradually passes 
into less metamorphosed Salkhalas in which all the typical elements are 
easily recognised. 

The tectonics of the Nanga Parbat region is di9cus>ed in relation 
to the svntaxial angle of the North-West Himalaya. 

STRATIGRAPHICAL AND GENERAL (ARYAN). 

*26. On the flints and cherts of the Niniyur Stage (Ilj. 

L. Rama Rao and C. Prasannakumar, Bangalore. 

In a pajier communicated to this section of the Congress in 1930, the 
authors have generally established the fact that the several bands of 
dints and cherts of the Niniyur Stage, are all the result of silicification 
of previous organic limestones. The present paper is a more int^ensive 
study of the flints from a particular area, near Sainthoray (11’ 15' : 
TO® 13'), with a view to resolving them further into definite types based 
on the exact nature of the parent rcK’k and subsequent differences in the 
type of silicification. 

27. On the inode of origin of the Lameta limestone of 

Jhabu. Bariya State (Central India). 

B. Rama Kao, Bangalore. 

Due to Dr. Fermor's suggestion (liec. Geo. Surv. Ind., Vol. XLIIl. 
page 32) that many of the so-called Lameta Limestone outcrops of Cen- 
tral India might be of inetasomatic origin, as lie found to be the case 
of the infra-trappean limestones of the Chhindwara District, the Lameta 
limestone band of Jhabu (22’ 40' : 74’ 11') was carefully examined. All 
the evidence available in tlie region points out that the main mass of the 
limestone could not have originated due to replacement of any rock by 
calciferous solutions, either during the pre-trappean or post-trappeaii 
period. By its definite horizon underlying the sandstone members of the 
‘ Lameta series ' and overlying uncoiiforinably the crystalline schists, 
and by the characteristic micro-textures of the slides of many of its 
specimens, the rock is believed to liave a true sedimentary mode of origin. 

In the same region are other insignificant isolated patches of calci- 
ferous rocks formed by diverse methods which by their infru-trappean 
position might be mistaken as variant phases of the true limestone. In- 
stances of such pseudo- Lameta calciferous rocks have been noted for com- 
parison. 

28. The application of the Nappe Theory in the Himalayas. 

S. K. Roy and B. Bhargava, Dhanbad. 

When mapping Mandi State (31^“ : 77’), Punjab, geologically, one 
of the authors found slicken-sided masses of pink dolomite marble, pro- 
bably of Blaini age, lying unconfonnably in irregular and isolated north- 
south strips on tlie unmetamorphosed Tertiaries of the area, at an alti- 
tude of about 4,000 ft. The rocks are lying among these without roots. 
Similar rock is found, more or less at the same altitude in autochtbone 
condition only after one has gone more than 16 miles towards east. No 
trace of tlie rocks could be seen in the intervening country occupied by 
hills of granite, slates and quartzite more than 7,000 -ft. high. The only 
plausible explanation of the above phenomena is that the dolomite has 
been everthrust as in the case of Nappes of the Alps. 

The paper includes the first geological map of Mandi State (scate- 
1 inch = 2 miles). 
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29. Geology of Mandi iSalt Deposits, Mandi State (Punjab). 

S. K. Roy and B. Biiakgava, Dhanbad. 

Mandi State (Sli” : 77®) contributes about 3 per cent, of the total 
salt manufactured in India. Its geology is very complicated and has 
not been .studied before. During a joint investigation of the materials 
collected by one of them, the aiithors came to the conclusion that the 
salt is of Tertiary age. 

The paper includes original detailed geological maps of the salt areas 
and a few niipublished photographs of the salt mines. 

30. A note on the Quilon limestone. 

C. S. PiCHAMUTnu and C. Prasannakumar, Bangalore. 

Tiiough the probable presence of a bed of limestone below the laterite 
round about Quilon (8“ 53': 76® 36'), Travancore State, was suggested 
so far back as about 1850. yet none of the subsequent observers were 
able to get at the rock iu situ but based their conclusions regarding the 
nature of what they called the Quilon limestone only on the study of 
a few stray boulders found round about Quilon. This paper records the 
rediscovery of this limestone below the carbonaceous beds of the ^VarkaIay 
formation and its in situ occurrence has been proved in an excavation 
abovit 8 miles south-east of Quilon. The limestone is highly fossiliferous 
and two types of corals, several genera of molluscs, some foraininifers 
and a fossil 'crab have been recorded, all of which suggest a middle ter- 
tiary facies. 

SEDIMENTARY PETROLOGY. 

31. Petrology of some Barakar sandstones occurring in 

Gangpur State, Bihar and Orissa. 

i\r. S. Krisiinax, Calcutta. 

Barakar sandstones overlying Dbarwariau metamorphic rocks occur 
iu the south-western part of Gangpur State (22®: 84®). They have a 
low (10®— 20®) southerly or south-westerly dip, and their contact with 
the metaniorphicH seems to be one of original sedimentary deposition. 
They are generally felspathic and contain ferruginous matter, Muscovite 
and occasional Tourmaline. 

Heavy minerals were separated from four specimens. Three of these 
showed very abundant Tourmaline — over 05 per cent. — and small quanti- 
ties of Magnetite and Ilmenite, Epidote, Garnet, and Rutile. The fourth 
specimen was an exceptionally pure sandstone with niatrix of white clay. 
The small amount of heavy minerals obtained from this contained iron ore. 
Zircon, Rutile. Hornblende. Tourmaline, Actinolite, and traces of Mona- 
zite, Kyanite, Staurolite and Garnet. 

The source of the sediments seems to be the granitic gneisses and 
mica-sebists occurrir»g to the north and north-east, especially as these are 
rich in Tourmaline and also contain the other minerals mentioned above. 

32. The heavy mineral assemblages of white clay and 

ochres tissociated with laterite of Sohawnl State 
(24° 25': 80® 45'). C.I. 

N. \j. Siiauma and S. Purkayastiia, Dhanbad. 

The white clay aiid red and yellow ochres of Sobawal State show al- 
most exactly similar heavy mineral assemblages, characteristic minerals 
being Kyanite, Staurolite, Rutile, Garnet, Tourmaline, and Zircon. The 
frequency of all the minerals and descriptions of the more important ones 
have been given in the paper. 
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It is interesting that most of these minerals are totally absent in the 
Upper Rewah and Upper Bhaudar sandstone beds underlying the lalerite 
in which the high grade clays occur. 


GOAL. 

33. Note on tlie occurrence of coal seams near Karina- 

tanr in the Rajmahal Hills, Santal Parganas (Bihar). 

N. N. CiiATTERJEE, Calcutta. 

During his short visit in the Rajmahal hills the author came across 
coal seams in the Barakars at the foot of the hills near the village dilbari 
(24® 51' : 87® 24') some five miles from Karmatanr in the Santal Parganas 
District, The author points out in the paper that in the Geological map of 
the Rajnjahal hills published by the Geological Survey of India in 1877 
there is no indication of the development of the Barakars in that area and 
that no mention has been made bv Ball in his memoir of the occurrence 
of coal seams there. The coal seams occur intercalated between beds of 
very much decomposed white felspathic sandstone and are worked locally 
by simple juethods of quarrying. The quality of coal is also discussed iu 
the paper. 

34. Action of solvents on some Indian coals. IV. 

N. N. CuATTEiUEE, Calcutta. 

In the paper the author has embodied the result of bis study of the 
action of Pyridine and Chloroform on some Jharia coals. The specimens 
were obtained from seams Nos. X. XI, XII, XIII, XJV, and XV. All 
of them are caking coals and in quality they do not differ to a very great 
extent. The amounts of the alpha, beta and gamma compounds in these 
coal specimens were determined quantitatively and the analytical results 
show that the amounts of the pyridine-extract in the different specimens 
vary within wide limits. In the case of seam No. XIV the amount of 
pyridine-extract was very small whereas that of seam No. XII came to 
about 11 per cent, of the coal substance. The percentage of the gamma 
compound in the coal samples also varies greaily. The relationship be- 
tween the amounts of these extracts and the carbon-hydrogen ratio is dis- 
cussed. The effect of oxidation of the coal substance on the caking pro- 
perty and the behaviour of the oxidised coal substance towards the solvent 
action is also dealt with in the paper. 


geophysical. 

35. A survey of the Punjab by the Torsion balance. 

N. K. Bose, Lahore. 

A few i^lated cases of this survey work were read before the Congress 

work has been completed now and a report on this work 
will be published from the Punjab Irrigation Research Institute. A few 
cases of geological interest will be put forth iu this paper: 

(1) Continuation of the subterranean heavier layer below the Salt 

Range does it help to clear the ideas about oricin of the 
Salt Range? ^ 

(2) Is the subterranean heavier layer a continuation of the outcrops 

at Kiranas (31® 68': 72" 43'), Chiniot (31® 43': 72® 59'),. 
Sangla (31® 43': 73® 22'), and Shahkot (31® 34': 73® 29')? 
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WATER SUPPLY. 

30. Siilinity of the underground water and occurrence of 

grille in parts of llaichur Do-ab (16® • 77®) 
Hyderabad State. ’ •'* 

S. K. Mukherji, Hyderabad State. 

Hyderabad State, are saliferous. The indi- 

nnd^ carried on from time immemorial both from 

brine and saline efflorescence. In the course of operations of the Well 

binhiug Hepaitineut, it has been noticed that the younger acidic repre- 

f Peninsular Gneisses of the are^, eithe? 

bonthrlr*! ' war Schists, or independently of them in the neigh- 

inn^fp^ water. The paper discusses the distribution, 

Analyses orLampl'es^" P^ob&^le origin of salinity, and gives complete 


palaeontology. 

37. On a limestone from the Pondicherry Cretaceous. 

Li. Hama Hao, Hangalore. 

The paper gives a complete description of a very interestintf type of 
organic Imiestone, forming one of the members of the l^ondicherry ^reta- 
ceous and records the extensive occurrence in sections of this limestone 

alga which was only recently discovered by the 
of ti ^JQiyur beds of the Trichinopoly Cretaceous. From a 
htui? ^ the fossils occurring m this limestone, the question of the pro- 

^ rocks of the Pondicherry area with those of^the 
Irichinopoly Cretaceous, is discussed. 


33. Some radioluria from the Trichinopoly Cretaceous. 

Li. Hama Hao, Bangalore. 

The paper records the occurrence of Hadiolaria from the Trichinopoly 
Cretaceous rocks aud eiiibodtos a brief descriptive account of some of the 
luore important types from the phosphatic nodules of Utatur (11* 4 '; 7 Q“ 
350. Several genera mostly belonging to the Spumellaria have been 
described and illustrafed. The paper is thus a first contribution to a 
study of the South Indian Cretaceous Radiolaria, about which we now 
know 80 little. 


39. On the age of the Dudkui- fossilifeious beds, Madras 

Presidency. 

H. C. Bas-Gupta, Calcutta. 

The fossiliferous beds at Dudkur (17* 2'* ftl * qft'i a.. ^ 

nised by King in 1880 who relegated them to the l^fra^rippean . The beds 
were y.e.ted by the author with a party of students and foksils iueotld 
A preliminary examination of the foaails reveals the presence of Veneri- 
cardm Beaumonli, d Archiac. The ago of the beds is discussed and the 

not °nfr““rippeL as inter-trappean and 

40, On the occurrence of lithothamnion in the eocene beds 

of the Salt Range (Punjab). 

H. C. Bas-Gupta, Calcutta. 

A description of the specimen. 
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41. Additional fossil localities in the Upper Tertiaries of 
the Garo Hills, Assam. 

P. Ev.ws, \V. B. Metiie, and B. H. Singh, Digboi. 

Ill view of the rarity of fossils in Assam special interest attaches to 
the two fossil beds found by Mr. Pinfold in the southern ijortion of the 
Garo Hills {Rec. GeoL Sure. Ind., Vol. L, Part 2). A third fossil locality 
having recently been found by Dr. Fox, the junior authors, working un- 
der the direction of Messrs. Sale and Evans for the Burmah Oil Com- 
pany were instructed to search for additional localities in this area. Nine- 
teen new fossil occurrences were discovered, nine near Bagbmara (25® 
12': 00'’ 38') and ten north of Dalu (25* 13': 90* 13'). 

The nuinmulite-bearing Eocene limestone and shales are unconfonn- 
ably overlain by Upper Tertiary beds. The lower portion of these is 
mainly alternations of sandstone and shale and the higher portion, in 
which the fossil beds occur, is made up of sandstones, grits, conglomerates, 
sandy shales and mudstones. From the work of Messrs. Vredenburg, 
Mukherjee and Eames the fossil beds are to be regarded as approximately 
Upper Gaj or Btirdigalian. 

The paper describes in detail the j>osition of all the better localities 
discovered by the junior authors and summarizes the less important locali- 
ties, and is accompanied by maps which should enable other workers to 
identify the position of each bed. 

The writers are indebted to Messrs. The Burmah Oil Company for 
permission to publish this paper. 

42. The Ivanchanpur fossil bed. 

H. M. Sale, Badarpurghat. 

Owing to the rarity of fossils in the Upper Tertiaries of the Surma 
Valley a special interest is attached to the fossil bed at Kanchanpur 
(24* 39' : 92* 31'), to which reference was first made in the General 
Be^ort of the Geological Survey of India for 1927. In this locality in 
Cachar a comparatively rich marine fauna of Lower Miocene age occurs 
in a thin fossiliferous bed which is placed stratigraphically m the upper- 
most beds of the Bhuban Stage. 
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1. Natural gas from Assam and Burma. 

G. P. Kane and K. R. Krishnaswami, Bangalore. 

A number of samples of natural gas from the Assam and Burma 
oil-holds has been examined with special reference to their helium 
content. The methods of analysis and the results are given. 

2. An examination of a very insoluble phosphate extracted 

from Monazite obtained from Orissa. 

C. B. Roy and S. B. Roy, Patna. 

Wliile analysing Monazite in the black sands of Orissa, a very re- 
fractory phosphate was left behind after repeated bistilphate fu.sions, 
which was believed to be either wholly salt of zirconium or some new 
element or mixture of both. A sample of crude chloride prepare<I from 
this phosphate was found by Dr. Hevesy of Copenhagen to contain about 
2% of Hafnium discovered in 1923. A short report of this work was 
published in WelJarCy India, May, 1925. 

The chloride after further purification was again examined. Equi- 
valent weight determination from chloride and sulphate was attempted. 
Atomic weight deduced, gave values ranging from 99 to 107*5. A report 
on the spectroscopic examination of the purified salt is appended. 
Prof. Hopkins of Illinois University, after examination in his laboratorv 
of a sample of salt prepared by us, confirmed our previous conclusions 
of the salts originating from zirconium. Some characteristics, however, 
of the salts remain unexplained on the assumption that it is a pure 
zirconium salt. 


3. The mechanism of hydrolysis of magnesium boride. 

R. C. Ray and P. C. Sinha, Patna. 

Magnesium boride was prepared by heating rapidly to red-heat 
an mtimate mixture of freshly prepared and finely powdered boron 
tnoxido and magnesium. The mixture of magnesium boride and oxide 
thxis obtained was powdered and added, in smah quantities at a tune, to 
a mixture of absolute alcohol and hydrochloric acid of different strengths 
kept m a bottle provided with a stirrer and immersed in crushed ice. 
Hydrogen was rapidly evolved and a white powder, which was free from 
magnesium oxide and free boric acid, separated. The compound is 

water and has the compo.sition Mgg 
B^OH)o ^18 appears to be the main product of hydrolvsis of mai 
n^ium boride. There is, however, some evidence of the formation of an 
intermediate compound, but it has not yet been possible to isolate it. 


4. Fluoberyllat^ and their analogy with sulphates. 

Part V . — Double fluoberyllates of some of the bivalent 
metals with thallous fluoberyllate. 

Nirmalendtjnath Ray, Rajshahi. 


Preparation of thallous fluoberyllate 
(R&y, Zeit. anorg, chern., 201 [1931], 297). 


has already been described 
Equimoleeular quantities of 
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this salt and a fluobervllato of a bivalent metal such as Ni, Co, Zn, etc., 
were dissolved in the minimum quantity of water and allowed to 
crystallise. Cry.stals of the general formula TI2 Bel’ 4 MJBeF4, 6H2O were 
obtained. These were }somorj)hous with the corresponding double 
sulphates described in a previous publication (Ray, Zeit, an<n-n. ckem., 
206 200 ). 

5. Fluoberyllates and their analogy with sulphates. Part VI. 

— The Hydrazinofluoberyllates. 

Nirmalendunath Ray, Rajshahi. 

The Hytlrazinofluoberyllates analogous to the hydrazinosulphates of 
Franzcn and Mayer have been prepared and their properties studied. 

6. Dithiosulphato di-ethylenediamine cobaltiates. 

Priyadaranjan Ray and S. N. Maulik, Calcutta. 

The preparation of a new series of complex cobaltiates — sodium, 
potassium and thallium salts of dithiosulphato-di-ethylenediamine cobaltic 
acid — has been described and their properties studied in the present paper. 
With the two thiosulphato groups, each occupying one co-ordination 
position, these salts, as is well-known, should exist in cis-trans isomeric 
forms. This has been proved by preparing both the sterco-isomeric 
forms of the sodium salt, which differ widely in their colotir, solubility, 
and other physical properties. 

Attempts are being made to resolve the cis-modification of the salt 
into its optical antipodes. 

7. Simple and complex iodates of tetravalent lead. 

Priyadaranjan Ray and Haribola Saha, Calcutta. 

In continuation of our previous work on iodates of tetravalent tin 
and titanium, we have now been able to prepare tetra-iodate of lead, 
di-hydroxo-t/otra-iodato plumbic acid, hydrated hexa-iodato plumbic acid 
and its alkali salts. The properties of the compounds have also been 
investigated. 

8. Substituted complex cyano-cobaltiates. 

Priyadaranjan R.ay and T. Gupta Chowdhury, 

Calcutta. 

Starting from di-sulphito-tetrocyano-sodium cobaltiate described by 
R6y and Chackrabarty, silver, lead, and alkali salts of a new type of 
complex di-aquo-totracyano-cobaltiates have been prepared and their 
properties studied. The highly soluble alkali salts are characterised by 
the unusual property of being changerl into an insoluble modification on 
drying at the ordinary temperature. 

9. The effect of tannin on the physical properties of clays. 

P. Y. Narayana, H. E. Watson, and M. A. Govtnda Rao, 

Bangalore. 

Experiments have been conducted to ascertain if the commercial 
sodium tannate now used to reduce the viscosity of mud used for well- 
boring can bo replaced by tannin materials of indigenous origin. It 
has boon found that an extract of Cassia auriculata either alone or \yith 
the addition of sodium hydroxide behaves in a similar manner to sodium 
tannate and is in some respects more satisfactory. 
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10. Action of nitric acid on tin. 

G. S. Kasbekar, Bombay. 

Tlie reaction between nitric acid and tin under different conditions 
of concentration and tempernturo has been systematically studied by the 
estimation of all the following products formed during the reaction, 
viz.: — 

Nitrate, Nitrite, Stannous and Stannic salt, Hytlrazine, Hydroxyl - 
amine and Ammonia. 

ICstiination of the gases formed during the reaction is proceeding. 
It is found that in addition to the marked changes in the reaction pro* 
ducts djic to alterations in concentration, temperature, etc., certain 
catalysts greatly influence the velocity of reaction as also the nature 
of the products formed. Some catalysts have been observed to com- 
pletely inhibit the reaction )>etween nitric acid and tin. 


11. Heat of formation of potassium tri-iodide. 

S. S. JosHi and Subramaniem Iyer, Benares. 

Based on experiments on the influence of temperature <»n the dis- 
tribution coefficient of iodine between toluene and water, the latter con- 
taining varying proportions of potassium iodide, it has been deduced 
that the heat of KI 3 formation is very small in the tofnperature range 
B’-40C. 


12. Formation of Bromine-chloride. 

S. Anwar-Ulla-H. 

The preparation of the bromine chloride was first claimed by Balard 
in 182G and was confirmed by Lowig In 1820. Since then several observers 
have failed to find any evidence in favour of its existence. Recently 
photometric work and also the phenomena encountered in certain organic 
reactions, have definitely shown that bromine-chloride exists ui ecjuili- 
brium with bromine and chlorine. The aiithor has brought about further 
•proof of the formation of the bromine-chloride by the establishment 
of the equilibrium constant for the halogens and their compound and 
through the sthdy of bromine-chloride hydrate. 


13. Conductivity of bromine-chloride. 

S. Anwar-Ullah. 

Experiments have been made to test whether the solutions of 
bromine-chloride mixtures also act in the same way as that of iodine- 
chloride and lodine-bromido in nitrobenzene, where the iodine separates 
at the cathode, for by analogy broraine-chloride might rea.sonablv be 
expected to be ionised to some extent. It has been observed that 'solu- 
tioiw of broraine-chlonne mLxtures do conduct. The atldition of chlorine 
to bromme dissolved in pure dry nitrobenzene lowered the resistance 
of the latter so ution to about one-third of ite previous value. When 
solutions of the halogens were kept in a dish and two platinum electrodes 
wore connected through a milU-ammeter to the mains the instrument 
moved over several divisions and a gas was evolved from the anode. 
No gan was dotected at the cathode. 

It seems difficult to interpret these observations except by the 
assumption that bromine-chloride is formed in .solution and dissociates 
to some extent into positive bromine ions and negative chlorine ions. 
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14. Restoration of bronze images. 

S. Paramasivan, Madras. 

The mechanism of ooirosion and restoration of bronze images is 
extremely complex. Chemical methods of restoration have serious 
delects, e.s|jecially in cases of heavily corroded bronzes. In restoring 
very heavy bronzes like the ones in the Government Museum, Madra.s 
one hnds it extremely difficult either to handle the bronze with ease or 
to regulate the chemical reaction during the progress of restoration. In 
these respects, the electrolytic or the Fink method has many advantages, 
and is the only effective method for eliminating ‘ Bronze Disease '. The 
Fink method, which has been in regular use in some of the prominent 
American Museums for restoring very small bronzes, has now been ex- 
tended here for restoring heavy and large sized bronzes at the Oovem- 
mont Museum, Madras. In this connection, the experimental technique 
has Ijeen developed here. 


15. Attempts to synthesise p-diphenylene. Part II. 

V. C. Parekh and P. C. Guha, Bangalore. 

Some further work has been done in continuation of paper No. 134 
{Indian Science Congress Abstracts, Section of Chemistry, 1932) by way of 
gathering facts for the elucidation of the structure of p-diphenylene-di- 
monosulphido. The paper embodies results obtained in our attempts 
to synthesise the above compounil from pp-di-nmino-di-phenyl-sulphide 
as also by the action of p-di-brom-bonzene on the di-sodium derivative 
of p-di-mercaptan of benzene. The effect of other groups like (CH 2 )n, 
CO, and (NH)i, in bridge formation between the two pairs of para carbon 
atnms of two benzene molecules is under investigation. 

16. Action of ammonia and urea on carbo- and oxalyl- 

diurethane. 

P. C. Guha, Bangalore. 

In continuation of the work described in paper No. 143 {Indian 
Science Congress Abstracts, Section of Chemistry, 1929) it has been found 
that urea reacting with oxalyl-diuretbano gives, besides carbo-oxalyldiurea 
and oxalyl-dibiuret four more compounds, viz. (o) allophanic ester, {by 
carbethoxyoxamide NHa-CO-CO-NH-COOEt, m.p. 157°, (c) dicarbethoxy- 
oxalyldijirea m.p. 230°, and {d) a compound m.p. above 330° of the com- 
position CsHioOsNq. In the course of the preparation of oxalyldiurea 
from the urethane by the action of ammonia a compound m.p. 235° of 

CO-NH-CO 

the structure I ^ NH has been isolated. Curbodiurethane gives 

CO-NH-CO 

the monoamide (m.p. 100°) with ammonia ; and two compounds, viz., 

NH-CO-NH-CO-NH 2 

allophanic ester and CO ^ (m.p. 240°) with urea. 

NH-CO-NH 2 

17. On a new method of synthesis of norpinic acid. 

P. C. Guha, Bangalore. 

In the paper are described experiments conducted in the process of 
effecting condensation of brom- and chlor-acetol with methylene dima- 
lonic ostor on the one hand and isopropylidene dimalonic ester with 
methylene iodide on tho other ; and the conversion of the resulting 1 : 3- 
mothylono : isopropylidono-2 ; 4-dtmalouic ester into tho corresponding 
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t«tr«earboxylic acid. The latter on being treed from two molecules of 
carbon dioxide is expected to give norpinic acid (c*- Kerr. J. 

Soc 10’’8 ol, 014; Clemo and Welch, Trntv*., 1028, -Oil; Gan^di, 
I ^ 1022. 23 ; Kotz, Pr. Chem., 1007 7o 494). Con- 

siderable improvement has been effected in the methods of preparation 
of chloracetol, bromacetol, and i.sopropylidene-malonic e.ster. 


18. On the synthesis of uric acid from nine-membered poly- 
peptides. 

P. C. Guha, Bangalore. 

Though oarbo-oxnlyl-diurea ami carbo-ethylene-diurea and what 
appears to be desoxy-uric acid (formed from the latter) have been syn- 
thesised and reported in the abstracts of the previous years ; the actual 
synthesis of uric acitl ha.s not so far been possible to achieve due to Uie 
difficulties involved in the synthesis of carbo-glycolyl-diurea. Ihe 
product reported in the Indian Science Conareas Abnlract, Section of Chem- 
iMtru No. oO of 1930 to be earbo-glycolyl-diurea has now been found 
to be not a pure substance. The present paper embodies the results 
of a large number of experiments done so far with the object of preparing 
carbo-glvcolyl-diurea and alliefl substances from which unc acid eon be 
easily obtained. The action of urea anti biuret has been studied upon 
carbethoxy. glycine ester, carbethoxy-glycineamide, glycolyl-diurethane, 
hvdantoin e.ster and hydantoinamidc under various eonditions of experi- 
ments and quite a large number of compountls have thus been isolated. 


19. Constitution of Isophorone. 

P. S. Mayuranathan, Bangalore. 

A dicyclohexenone {Indian Science Cont/rc-s-s Abtitract, 1932, Section of 
Chemifitri/, p. 33) was discovered during the course of the following 

reaction : 


CH(C00C2H5)-C0 
'^CH(C00 

Possibly, enolisation had taken place and dehydration subsequently 
resulted duo to the presence of an active hydrogen ])ara to the hydroxyl. 
The constitution was proved by preparing derivatives and also by bro- 
mination, hydrolysis, oxidation and reduction. 

The above reaction suggests a now constitution for isophorone, viz. — 



CH 


CH3 

CH3 


/ 


CH 


^CH(C00 C2H5)-C0 


OH 

CH 



quite distinct from the already accepted tautomers proposed at different 
times by different authors. 

The following evidences have so far been collected : — 

(«) Isophorone is polymerised and a dimer is obtained. 

(i>) Isophorone is reduced by Clemensen method and a hydrocarbon 
CJ 8 H 32 is obtained. The constitution is being studied, 
(c) The principle of the formation of isophorone is discovered in 
the necessity for the presence of the active hydrogen para 
to the hydroxyl. The moment it is substituted, there is 
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inhibition of dehydration and consetjiient hydrolysis. With 
methyl-aceto-acotic and propionyl-propionic esters the 
main products are the ol-estors, but with aceto-acetic 
ester only isophorone and the dehydro-ester are discovered. 

20. On dic 3 'clohexenones. 

P. S. iVlAYURANATHAN, Bangalore. 

IsobutyHdene- and cyclopentylidene-malonic esters have been res- 
pectively condensed \vith aceto-acetic ester and the corresponding dicyclo- 
hexenones isolated. The constitution of the dicyclohexenones is proved 
on similar lines with the dimethyl analogue. A comparative study of 
their stability is being carried out. Work is extended to the higher 
homologues in the aliphatic and hydro -aromatic series. 

21. On resorcin-esters. 

P. S. Mayuranathan, Bangalore. 

The following new resorcin esters have been synthesised t 

1. Ethyl cyclohexane- l.phenyl-3 : 5-diketo-4-methyl-2 : 6-dicarbo- 

xylato. 

2. Ethyl cyclohexane- 1 : 1 : 2-trimethyl-3 : 5-diketo-6-carboxylate. 

3. Ethyl cyclohexane- 1 : I : 4-trimethyl-3 : 5-diketo-2 : 6-dicarbo- 

xylate. 

4. Ethyl cyclohexane- 1 : 1 : 4-trimethyl-3 : 5-diketo-6.carboxylate. 

During the formation and hydrolysis of some esters, interesting results 
are obtainetl which are being investigated. A generalisation for the 
condition controlling the internal dehydration in resorcin-esters is 
discussed. 

22. Substitution in resorcinol derivatives : chlorination of 

nitro-derivatives of /8-Resorcyl-aldehyde. 

M. Sesha Iyengar and K. Santanajw, Bangalore. 

It has been pointed out that during the bromination of certain 
nitro-derivatives of /9-Resorcylaldehyde an intra-molecular rearrangement 
takes place. (»/. Chem. Soc., 1932, 624.) The action of chlorine on the 
compounds referred to, is now being studied with a view to find whether 
such a rearrangement would take place during chlorination also. As a 
rt'sult of study, we have prepared 3-nitro-6-ehloro-2-hydroxy-4-methoxy- 
bonzoldehydo (m.p. 11.6-110®) and .'S-nitro-S-chloro-aldohyde (m.p. 

130-131®). Further chlorination of either tho 3-nitro- or the 5-nitro- 
monoehloro-dorivative did not yield any definite compound. The bro- 
mination of tho 6-nitro-3-chloro-2-hydroxy-4-mothoxy-benzaldohyde yield- 
ofl, however, a golden yellow substance (m.p. 120®) indicating an ortho- 
phenolic structure. Further work is in progress. 

23. Resolution of co-ordinated inorganic compounds. Parti, 
d- and l-tri-ethylene-diamino-zinc chloride, bromide, 
iodide and sulphate. 

P. Neogi and Gopal Krishna Mgkhbrjt, Calcutta. 

Attempts have been made to resolve tri-othylene-diamino-zinc 
salts and for this purpose tho reagents chosen have been d-tartaric 
acid, d-camphor-sulphonic acid, sodio-cninphor-nitronate, and nitro- 
camphor. 

Tho d-tartrote, d-camphor-sulphonate of the complex hove been 
prepared and fractionally crystallised. On removal of tho active residue, 
however, tho resulting solution becomes inactive. 
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Using sodium camphor-nitronate and nitro-cainphor positive results 
have been obtained and the d- and /-varieties of the chloride, bromide, 
iodide and svdphate have been obtained. The sohitions, however, become 
racemic on keeping. 

Further work is in progress. 

24. Mutarotation. Part I. — Turmerol. 

Bijoor SANjrv^A Rao, Bangalore. 

The rate of transformation of the turmerol alone and of its solutions 
in alcohol and glacial acetic acid has been studied. An explanation for 
the change has been ofTere<l. 

25. Mutarotation. Part II. — Mono- and hicyclic terpenes. 

Bijoor Sanjiva Rao, Bangalore. 

The change in rotation, following the changes due to oxidation in 
these compounds, have been recorded. To decide, if the change in rota- 
tion i.s due entirely to oxidation effects, the optical activity of samples, 
in which oxidation and polymerisation changes have been nearly inhibited, 
is being studied. 

26. Studies in Walden inversion. Part I. 

V. Anna Rao and P. C. Guha, Bangalore. 

Cec. Li. Horton’s rule (Chem. News, 1913, lOS, 37), which claims to 
predict the direction of reaction in Walden inversion processes from the 
number of free carboxyls present in any compound, has been tested with 
reference to a large number of known cases and the following facta brought 
to light ; — 

(o) Horton has overlooked about one hundred cases then known, 
taking only twenty-six examples as the basis of his rule. 

( 6 ) There arc about forty exceptions among approximately one 
hundred and forty cases. 

(c) Tliero are several errors arising out of attempts to determine 

the direction of reaction in Walden inversion processes 
on the basis of change of sign of the active products. 

(d) So far as the successive use of certain reagents to produce 

either the original acid or its enantiomorph is considered 
(e.g. NOBr and NH 4 OH, etc.), the available data go 
definitely against his generalisation. 

27. Studies in Walden inversion. Part II. 

V. Anna Rao and P. C. Guha, Bangalore. 

Attempts have been made to convert wic^e-tartaric acid into one of 
the active varieties of tartaric acid by the application of Walden inversion 
process to only one of its asymmetric centres. Tlie reverse process, viz. 
the conversion of d/-^-chloromalic acid into wteso -tartaric acid is known 
and is evidently due to Walden inversion taking place in one-half of the 
molecule. Successive halogcnation and hydroxylation of wievo-tartarie 
acid and its mono- and di-othyl esters have furnished interesting results 
and thrown additional light on Horton’s generalisation. 

28. On asymmetric synthesis of organic sulphur compounds. 

Part II. 

V. C. Parekh and P. C. Guha, Bangalore. 

In continuation of the work reported la.st year (Indian Science 
Congress, 1932, Abstract No. 130, Section of Chemistry) attempts have 
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boen mnrle to achieve asymmetric synthesis of organic sulphur com- 
pounds by condensing menthyl-j3-brompropionate with propyl-methvl- 
sulphide. and butyl-mothyl-snlphide, but the resulting products, on being 
freed from the active menthyl group by hydrolysis, have been found to 


29. Studies in abnormal optical rotation. Parts VI and VII. 

M. S. Kotnis, Bijoor Sanjiva Rao, and P. C. Guha, 

Bangalore. 

. C^®*^pbory’l-mustard oil and camphor quinone have been condensed 
Vu , ^*''^°** oxalyl-, malonyl-, succinyl-, glutaryl-, and adipyl- 
«lihydrazides and meta- and para-phthalyl-dihydrazides and optical activity 
of the products obtained has been studied in a few solvents. The effect 
of the carbonyl group, methylene group, and the benzene ring on the 
optical activity in this series of compounds has been determined. 


30. Rotatory dispersion in the terpene series. Part II. 

R. Padmanabhan OTwl S. K. K. Jatkar, Bangalore. 

In continuation of previous work, the following substances have 
been prepared pure and their rotatory dispersion mea.sured in the ultra- 
vjolot : (I) d-pinene, (2) d-limonene, (3) d-As-earene, (4) d-A 4 -carene, 
(o) d-a-thujene, (C) d-sabinene, (7) f-camphene. It has been found that 
the optical rotation can be measured as far as A3000 when a thickness 
of 2'o cm. of the pure liquid is employed. From the results obtained, 
it ha.s been found that (I) limonene and pinene possess simple rotatory 
dispersion, (2) As-carone, A 4 >carcne and a-thujene possess complex dis- 
persion, (3) sabinene and camphene possess anomalous dispersion. The 
anomaly for these two substancea can be satisfactorily explained by the 
theory of induced asymmetry put forward by Lowry and Walker and 
appears to be due to the occurrence of a semi-cyclic double bond in close 
proximity to the asymmetric carbon atom. 


31. Geometrical inversion in light. Part II. — Inversion of 
broino-cinnamic acids. 

B. K. Vaidya, Bangalore. 

Quantum efficiency measurements of the mutual inversion of the 
CM- anti the /mn«-forms of a and a/3-bromo-cinnnmic noid.s in aqueous 
solutions, in radiations of 31.3 /a/x and 25.3/x/x wavelengths have been 
carried out. In presence of light an equilibrium is established in the 
system with about 86-90 per cent, of the c£a-form. Small variations 
have been observed with change in concentration. The kinetics of the 
change inflicato that the reaction is of zero order and the rate is pro- 
portional to the light intensity. The quantum efficiency for the trans-*- 
CAM change is in the neighbourhood of unity, while for the reverse change 
the efficiency is very low. In the cts-form slight decomposition into car- 
bon dioxide and bromostyrone has been observed. 

Physical measurements of the heat of formation, electrical moment, 
Raman spectra and photochemical activity indicate that the energy 
content of a cis molecule is rolotively greater than the corresponding trans- 
form, and thus, there being no higher energy level which is stable, excita- 
tion by light either causes a decomposition of the cts-mnlecule or brings 
about a partial conversion into the <raas-form by means of collisions of 
the second kind. 
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32 Studies on the dependence of optical rotatory power on 
chemical constitution. Part XVIII. — Stereoisomenc 
aminoanilino-, and aminodimethylanilino-, methylene- 
camphors and their derivatives. 

Bawa Kartar Singh and Bhtjtnath Bhaduri, Cuttack. 

Aminoanilinomethylenecamphors {in and p) have been prepared 
by hydrolysing the condensation products of aminoacetanilides {m and 
«■) with oxymethylenecamphors (rf, /, dl). p-Aminodiinethylaniline has 
also been condensed with oxymethylenecamphor. The rotations of 
these compounds are» without except ion> found to obey the simple dis- 
peraion law of Dmde, 

In the investigations of the effect of constitution on the rotatory 
power, much difficulty is often met with if we confine the comparison 
to n particular wavelength. For the compounds which exhibit simple 
dispersion, we may overcome this difliculty by comparing the values 
of the absolute specific rotation of the compounds which are numerically 
equal to k's of the Drude equation when 

A= s/V+ 1 

■{always in the infra-red region) ; Aq’s being the absorption bands of the 
particular compounds. 

From such a study wo notice that the polar effect of a substituent 
group is traceable in the optical activity of these compounds. Substi- 
tuent influence of the different groups in order of decreasing rotatory 
power is represented by, NH2>N(CH3)2>H>CH3>C1 >Br>I, 
which agrees well, subject to minor variations, with the polar series ns 
well as with the dissociation constant one of the substituted anilines, 
with which oxymethylenecamphor is condensed to get the present series 
of compounds. 

The solvetH and position isomerism effects on optical activity are 
also discussed. 

33. Studies on the dependence of optical rotatory power on 
chemical constitution. Part XIX. — Stereoisoraeric 

xylidinomethylenecamphors. 

Bawa Kartar Singh and Bhutnath Bhadhri, Cuttack. 

The optically active (d and 1 ) xylidinomethylenecamphors (m and 
p) have identical rotation and are found to obey the simple dispersion 
law of Drude. 

It was anticipated that the further introduction of any group (such 
as CH3) having a polarity similar to the one (in the present case, CH3) 
already in the nucleus, will supplement the effect of the latter ; (in this 
cose) will lower the rotation of the parent compound. 

From a study of the values of the absolute specific rotation of the 
compounds, we get the following expected sequence of decreasing optical 

rotatory power : H>CH3> <r which agrees exactly with the 

CHg, 

specific inductive capacity series and the dissociation constant one of 
the condensed bases ; and thus the analogy between the effect of substi- 
tution on optical activity and on other electrophysical properties to 
which attention has been already drawn by Betti, Perkin, R\de and 
ourselves in previous communications, is further experimentally con- 
firmed. 



10 


Twentieth Indian Science Congress. 


34. Studies on the dependence of optical rotatory power on 
chemical constitution. Part XX.— The rotatory dis- 
persion of stereoisomeric hydroxyphenylaminomethy- 
lenecaniphors and their acetylated and benzoylated 
derivatives. 


Bawa Kartar Stngh and Sailesh Chandra Sen, Cuttack. 

Amido-phenols (o, m, p) have been condensed wth oxymethvlene* 
camphore (d U dl). The rotatory dispersion of the optically active 
isornendes (d, 1) are found to be identical and can be e.xpressod by the 
simple dispersion equation of Dnide, 

The replacement of a hydrogen atom by a negative group such as 
hydroxyl (OH) diminishes the rotation. The effect of substitution on 
optical activity is represented by the series which agrees subject to minor 
vitiations with the polar one. The acetylation and benzoylation of the 
OH group reduces the rotation of the parent compound. The in- 
fluences of the solvent and of the position isomerism on the rotatory 
power are also discussed. 


3.>. Studies in steric hindrance. Part TX. — The isomerism 
of the monomethyl esters of 3-bromo-phthalic acid. 

P. Bamaswami Ayyar, Bangalore. 

The preparation of S hromo-phthalic acid in good yield from Naph- 
thalene for the above purpose is under investigation ns follows : 

(i) Naphthalene-^, (ii) I-nitro-Naphthalene— ►. (iii) X-nitro-bromo* 

A (iv) I-amino-bromo-Naphthalene-^. (v) Bromo-phthalio 

acifl. 

The product in stage (iii) is found to be mainly I-nitro-5-bromo- 
Naphthalene along with a small quantity' of I-nitro-8-bromo-compound. 

The direct bromination of phthalic anhydride is also being studied 
for tlie same purpose. 

Further work is similar to methods adopted in Part I (Indian Science 
Congre^^f 1932, ChemiMry Ahatracts. No. 144). 

36. Some derivatives of nitroisohutylglycerin (2-nitro-2- 
methyIol-propandioI-1.3) : T. — The trichloride and the 
tribromide. 

Kantd^ae Chhaoanlal Pandya, Agra. 

Nitromethane, prepared by Stoinkopf (Steinkopf, KircIthofT. Bcr. 
1900, 42. 3439) and Wahl (Bull. Soc. Chim. 1909, [4], 6, 180), was con- 
densed with formaldehyde, in the presence of potassium bicarbonate,, 
ns described by Henry (Bull. Soc. Chim. 3, 13, 1001). The nitroisobutyl- 
glycerin came out in crystals on keeping the reaction product in a vacuum 
desiccator. The nitro-alcohol was purified by recrystalli.sation and had 
all the characteristics described by Henry, ‘including the m.p., which 
was 150.167"C. (Henry, ISS'^-lfiO' ). 

Several methods were tried for the preparation of the trichloride, 
of which all failed except two. The first involved the use of phosphonis 
pentachloride, which, however, gave small yield. Thienyl chloride in 
the presence of pyridine (Darzens, C. r. 1911, 152, 1314) and with some 
special modifications gave a theoretical yield. The nitroisobutylgly- 
coryltrichlorlde could be purified by sublimation or by recrystnllisation 
from warm chloroform. It melted at 107®-108®C. Analysis confirmed' 
its identity. 
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The tribromide was obtained in varying but small yields by means 
of phosphorvis tribromide in a sealed tube as well as in a flask. On punf\ - 
ing it gave a m.p. 89’C. Whenever the reaction mixture was heated 
above a certain range, decomposition accompanied by flames and large 
volume of black smoke and lachrymetric fumes invariably took place. 
.\nalysis confirmed identity. 


37. Action of acetic anhydride and sodium acetate on an- 
hydrides of ^-aryl-glutaconic acids : formation of 
aryl-glutaconyl-acetic acids. 

D. B. Ltmaye and V. M. Bhave, Poona. 


The / 3 ( 4 -methoxy-phenyl)-glutaconic anhydride describeil by us in 
tlie Jourtuil of the Irulinn Chemical Society. 1931, 8, 137, was treated 
with acetic anhydride and sodium acetate for acetylating the hyilroxy 
group. However, instead of the expected neutral acetyl <lorivati\e the 
anhydride gave the enolic form of / 3 ( 4 -methoxy-phenyl) glutaconyl- 
acetic acid 


^CH— C=CH-COOH 

CH 3 O - CoHs - C<^ > O 

\CH = C0H 

melting at 132'^ (corresponding keto form melts at 180 ), a reaction similar 
to the Gabriore reaction for the preparation of phthalyl-acetic acicl from 
phthalic anhydride and also not inconsistent with the hydroxy structure 
suggested by Thor|Do for /3-aryl-glutaconic anhydrides. This enolic acitl 
(m.p. 132'') gave a strong coloration with Ferric chloride. On loss of 
one mol. of CO 2 , it gave the lactone ) 3 ( 4 -metlioxy*phenyl)-mcthylene. 

glutaconido (m.p. 112 ^). 

This lactone as well os the original acid, on alkali treatment, gave 
/S(4*niethoxy-phenyl)-y-aceto-vinylacetic acitl (m.p. 125°). This vinyl- 
acetic acid lost a mol. of CO 2 and gave 4 -mothoxy-a-methyl-benzylidene 
acetone, which on mild oxidation gave the known 4 -methoxy-^-mothyl- 
cinnamic acid (m.p. 152^^). Also on reduction with sodium amalgam, the 
above vinylacetic acid gave / 3 ( 4 -mothoxy-phenyl)-y-ftceto-butyric acid 
(m.p. 104°), a known compound. 

The reaction was also extended to the anhydrides of (1) ^ (4-methoxy- 
3-mothyl -phenyl), (2) ^( 2 -methoxy- 5 -methyl-phenyl)*, (3) ^(phenyl)*, 
(4) ^(2-methoxy-4-methyl-phenyl)-, and (5) / 3 ( 2 'methoxy-phen 5 'l)-glu- 
taconic acids, with similar results. 


38. Nitration. Part V. — Simultaneous nitration and oxida- 

tion of m- and p-xylenes. 

P. S. Varma and R. K. Sobti, Benares. 

Systematic investigation of the nitration of m- and p-xyleiics has 
been made by using different nitrating agents under different conditions. 
It has been possible to got nitro-xylenes along with more or loss quantitj' 
of nitro-toluic acids. The conditions under which the better yield of one 
or the other of the products is obtained have been studied to some extent. 

39. Nitration. Part VI. — Nitration of benzene in presence 

of Bromine and Iodine. 

P. S. Varma and A. K. Chakravarty, Benares. 

In a communication from this laboratory (Varma and Kulknmi, 
Jour. Amer. Chem. Soc., XLVII, 1925, 143) it was stated that a trace of 
iodine catalytically favours the formation of di-iiitro-benzene by the- 
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action of a mixture of nltro-sulphonic and fuming nitric acids on benzene. 
It has been possible to investigate this problem further and find out if 
lodme or bromine has got any influence on the nitration of benzene. 
A number of experiments have been carried on which show that bromine 
ai\d iodine increase the yieltl of nitro-benzene when the amount of sul- 
phuric acid in the nitrating mixture does not fall below a certain limit. 
If the amount of sidphuric aciti is less than a certain limit, bromine fails 
to affect the yield, whereas iodine decreases the yield of the nitro com- 
pound. 

40. Halogenation. Part XII. — Bromination of pseudo- 

cumene and para-cymene. 

P. S. Varma and D. N. Sen Gupta, Benares. 

An exhaustive study of the bromination of pseudo-cumene and para- 
‘cymene has been made. In the case of pseudo-cumene, mono-, di- and 
tri-nuclear substituted compounds are obtained in the dark. In the 
diffused daylight, nearly the same products are obtained as those in the 
dark. In direct sunlight, however, only side-chain substitution takes 
place. If the reaction is carried on a water bath, only mono substitution 
•takes place, whereas if the reaction is carried on a paraffin bath at about 
the temperature of the boiling point of pseudo-cumene, di- and tri-deri- 
vatives are obtained. It is very interesting to observe that under the 
conditions in which only side-chain substitution takes place in the case 
of pseudo-cumene, if mono-bromo-pseudo-cumene is subjected to bro- 
niination, only nuclear substituted derivatives are obtained. Bromina- 
•tion has also been carried on in presence of a number of other substances, 
such as sulphuric acid (strong and fuming), nitric acid (strong and fuming), 
a mixture of sulphuric and nitric acids, and a mixture of nitro-sulphonic 
and fuming nitric acids. Fuming sulphuric acid gives a good yield of 
th3 nuclear substituted derivatives. The best yield of the nuclear sub- 
stituted tlerivatives is, however, obtained by using a mixture of nitro- 
sulphonic and fuming nitric acids. 


41. Halogenation. Part XIII. — Bromination and iodination 

of benzo-nitrile. 

P. S. Varma and N. B. Sen Gupta, Benares. 

Bromination and iodination of benzo-nitrile have been studied 
more systematically as a result of which a number of bromo- and iodo- 
derivatives have been obtained. These derivatives have been obtained 
before by intUrect methods only. In addition to these bromo- and iodo- 
dorivatives, benzoic acid and benzamide are the other products obtained. 
Attempts have been mode to find out the conditions \inder which the 
maximum yield of the halogen derivatives could be obtained. 

42. Halogenation. Part XIV. — Bromination of m-xylene. 

P. S. Varma and R. K. Sobti, Benares. 

Bromination of m-xylene in presence of halogen carriers, such as 
iron, aluminium, iodine, sulphiir, selenium, aluminium chloride, and 
iron chloride, in (1) direct sunlight, (2) diffused daylight, and in (3) 
dark, has been stttdied. The products obtained are, to some extent, 
different under the latter conditions. In the case of direct sunlight and 
diffused daylight, both the nuclear os well as the Side-chain substitution 
takes place, whereas in the dark only the nuclear substitution takes place. 
It has been possible to find out the conditions that would give the maxi- 
iraum yield of the nuclear or the side-chain derivatives. 
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43. Halogenation. Part XV. — Chlorination of benzene in 
X>resence of halogen carriers and sunlight. 

P. S. Varma and A. K. Chakravarty, Benares. 

A number of experiments have been carried on in which benzene 
and chlorine have been kept for ditTerent lengths of time in contact with 
a number of substance.**, such as pyridine, aluminium-mercury couple, 
alumini»un powder, ferric oxide, iodine, antimony, etc., in the dark, or 
in diffused tlaylight or in <lirect sunlight. Very little action takes place 
in the dark. Some action takes place in the diffused daylight, but the 
action in dii*ect sunlight is very prominent. Both addition and substitu- 
tion derivatives in very good yields ha\'o been ol>tained. Different halogen 
carriers have different effect on the yield of the addition and substitution 
derivatives. Some halogen carriers, however, have no action at all. 


44. Halogenation. Part XVI. — Bromination and iodination 
of ethyl benzene. 

P. S. Varma and B. Ramsubramanyam, Benares. 

Bromination and iodination of ethyl benzene have been studietl in 
the dark, in diffused daylight and in direct sunlight in the presence or 
the absence of halogen carriers. In the dark only nuclear substitution 
takes place, whereas in the diffused daylight or direct sunlight both nuclear 
as well as side-chain substitution takes place. By carrying on a number 
of experiment.s, it has been possible to fin<l out the conditions, including 
the nature of the halogen carriers, that will give the best yield of the 
nuclear or the side-chain substitution derivatives. 


45. Halogenation. Part XVII. — Iodination of phenanthrene. 
P. S. Varma and P. V. Vishwanathan, Benares. 

By the study of the action of iodine on phenanthrene under different 
conditions, it has been possible to prepare three definite iodo-derivntives 
of phenanthrene. The physical as well as the chemical characteristics 
of those compounds have been studied. Since there is no mention of 
any io<lo-derivative of phenanthren«i in the literature, attempts are being 
made to find out the position of the iodine atom or atoms in the com- 
pounds obtained. 


46. Derivatives of salicylic acid. Part I. 

R. L. Alimchandani, N. M. Shah, and P. K. Navalgund, 

Dharwar. 

Chattaway and Calvet (J.C.S.y 1928, 1090) tried the reaction of 
salicylic acid and chloral in presence of sulphuric acid : the product was 
found to bo a complex mixture of substances which could not be orys- 
talliscd. The present authors, thinking that this complexity may be 
due to the free hydroxyl group taking part in the reaction, have con- 
densed chloral with the methyl ether of salicylic acid and have isolated 
a crystalline product which contains the group — CH(OH)CCl 3 , the chloral 
molecule attacking either ortho or para position to the — OMe group. On 
reduction with zinc and acetic acid, the group — CH(OH)CCl 3 changes to 
— CH 2 CHCI 2 . (Meldrum and Alimchandani, J . Ind. Chem. Soc.y 1925, 
1^9.) Further work is in progress. 
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47. A study in the preparation and the properties of Organo- 
arsenicals by means of arsenic acid. 

K. G. Naik and K. N. Chokshi, Baroda. 

Tlio action of arsenic acid has been studied with the following acid 
amides : — 

(1) Forinamide. (2) acetamide, (3) chloracetamide, (4) cyanacetamide, 
(5) propionamide, («) lactamide, (7) butyramide, ( 8 ) isobutyramide, 
(9) valerainkle, (10) isovaleramide, (11) malonamide, (12) carbamide. 
(13) thiocarbamide, (14) carbanilide, {!.'>) thiocarbanilide. 

The above amides, when fused with arsenic acid, reacted to give 
tlie itnino-ethers of the following general constitution : — 

R.C.O.As. ( 0 H >2 

II II 

NH O 

These siibstances are highly soluble in water and can be crystallised 
from it in the form of large colourless perfectly pure crystals. Boiling 
with concentrated hydrochloric acid does not decompose them. Hydro- 
gen sulphide decomposes the above compounds giving rise to arsenic 
svilphide. Sulphur dioxide and sodium bisulphite react with these com- 
pounds giving rise to a mixture of trioxide and pentoxide of arsenic. 
Alkali hydroxides decompose the above compound^ with the evolution 
of ammonia, indicating the separation of the acul amides. 


48. A study of the labile nature of the bromine atoms sub- 
stituted in the reactive methylene — CH 2 group, and 
the effect of the negative character of the adjoining 
carbonyl groups, using phenyl hydrazine as the reagent. 

K. G. Naik and K. N. Choksht, Baroda. 


The reaction of phenylhydrazine was studied with the following 
'Compounds : — 

(1) Monobromomalonamide, (2) dibromomalonamide, (3) mono- 
bromomalon-p-bromoanilide, (4) dibromomalon-p-bromoanilide, (.3) 
dibromomalon-2 : 4-dibromoanilide, ( 6 ) monobromomalon-p-toluidide, 
(7) dibromomalon-p-toluidide, ( 8 ) dibromomalon-2 bromo-p-toJuidide, 
(9) monobromomalon-4-bromo-o-toluidide, and (10) dibromoma)on>4- 
hromo-o-toluidide. 

When the above compounds were refluxed with phenylhydrazine 
in presence of alcohol, compounds of the following general constitution 
wore obtained : — 

COR COR 


C0H5NH.NH.cH c;' 

COR 


C 6 H 5 .NH.N : C < 

COR 


I H 

Summarising the results obtained herein, it was found that the 
labile nature of the bromine atoms of the methjdene group in the bromo- 
dcrivatives of the amide and the substituted amides of malonic acid, 
increases with total increase in the negative character of the adjoining 
carbonyl groups, attached to the central reactive methylene group. It 
was also found that in the case of ''the dibromo derivatives, one of the 
bromine atoms is more reactive than the other. 

Since the labile nature of the bromine atoms in the substituted 
methylene group is directly proportional to the reaotivity of the hydrogen 
atoms of a reactive methylene group in compounds containing the group- 
ing — CO.CH 2 .CO — , the above conclusions are quite in a line^ with the 
views put forward from time to time since these investigations were 
undertaken in these laboratories. 
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49. Studies in organo arsenic compounds. 

H. N. Das Gupta, Calcutta. 

Tho synthesis of Benzarsenophone chloride has been effected by the 
action of 0-chloro-vinyl-dichloro-arsine on benzene in presence of anhydrous 
aluminium chloride as follows : — 



The following scheme shows how the formula given 
phene chloride has been proved to be correct. 


to Benzarseno- 




The oxidation of Benzarsenophene chloride gives the corresponding 
arsinic acid derivative. The arsinic acid, on treatment with nitric acid 
(sp. gr. 1. 5), gives the nitro-arsinic acid. 

Attempts to prepare the Benzarsenophene via ortho*amino*cinnnmic 
acid by preparing the arsinic acid derivative and then applying Fischer's 
method of synthesis of Indole proved futile due to the formations of 
tertiary arsinic oxides at the outset, (cf. Journal Indian Ghent. Soc., 
417, 1931.) 

Further work with other derivatives of the Benzarsenophene chloride 
are in progress. 


50. Detection of aldehydes and ketones by colorimetric 
tests. 

M. N. Goswami, H. N. Das Gupta, and B. K. Mukherji, 

Calcutta. 

The yellowish brown colour of the solution of picric acid and N/10 
aqueous caustic soda is discharged by aldehydes and ketones hn\dng 
no adjacent — CH 2 group ; while* those containing the said grouping im- 
part an intense red coloration. 

The red colour developed by the addition of aqueous N/50 caustic 
soda to a solution of ortho- or meta-nitrophenol in alcohol is discharged 
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only by the aldehydes (both aliphatic and aromatic) and not by th© 
ketones. Under the same condition, the yellow colour of parn-nitrophenol 
with alkali is not affected either by the aldehydes or the ketones. 

51. Preparations of sulphoarsinic acids of coumarins. 

M. N. Goswami and H. N. Das Gupta, Calcutta. 

6 -amino and < -mcthyl-G-amino coumarins have been sulphonated 
by fuming sulphuric acid ; the sodium salt by Bart’s reaction gave the 
corresponding mono sulphoarsinic acids. The position of the sulphonic 
acid group is most probably in the benzene ring. Further work in this 
direction is in progress. 

52. A new method of synthesising benzopyrylium compcKinds, 
M. N. Goswami and A. K. Chakravorty, Calcutta. 

The compound prepared from coumarin and resorcin \vith POCI 3 as 
condensing agent {vide Procecxlings, Science Congress, 1932} has now been 
definitely shown to be 3' : 5 '-dih 3 ’-droxy benzo pyrylium chloride. The 
identity of the di»methoxy derivative (m.p. 175®), prepared from coumarin 
and dimethyl resorcin with POCI 3 , wnth the compoimd (m.p. 175'^) 
.synthesised from salicylaldehyde and dimethyl resacetophenone via 
Hobinson’s method has been established. Other pyrylium compounds 
by the new method are being prepared. 


53. Morellin. 

N. C. Kelkar and B. S. Rao, Bangalore. 

A methoxy derivative of morellin has been obtained (m.p. 156). Th© 
inothoxy derivative, on oxidation with alkaline permanganate, yields an 
acid which is being investigated. 


54. Turmerol. 

B. S. Rao, Bangalore. 

An alcohol C 15 H 22 O has been synthesised from curcumone and has 

30 30 

th© following constants : b.p. 143—146/6 mm., d 0*9504, n 1*6062 

30 30 

(natural turmerol ha.s b.p. 145—160/6, 0*9521, n^ 1*6115). The synthe- 

tic product gives on oxidation with permanganate an acid identical with 
that from natural turmerol. 


55. The reactivity of dimethyldihydroresorcin. Part III. — 
Formation of azo dyes. 

B. H. Iyer and G. C. Chakra varti, Bangalore. 

Dimethyldihydroresorcin behaves as a phenol towards diazotised 
amines ond yields azo compounds of the usual type from a finally acid 
medium. Azo dorivativ’es of the following amine.s are de.scribed, aniline, 
0 -, m- and p-toluidinea and a- and j 8 -naphthyl amines. These dyes 
are either bright yellow or orange in colour. 

From on alkaline medium in some cases, deep-rod substances insoluble 
in alkali are obtained. They may be either o-azo compounds or oxydia- 
Z0I08. Coupling with aininosulphonio acids is also being tried ^vith a 
view to prepare some water soluble dyes. 
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56, Reactivity of dimeth3^1dihydroresorcin. Part IV. — 
Formation of benzylidene derivatives. 

Gopal V. Nbvgi and G. C. Chakravarti, Bangalore. 

Substances, containing reactive methylene groups, condense with free 
or substituted benzaldehydes to give benzhydrol or benzylidene deriva- 
tives. Peculiarly enough, under similar conditions dimethyl-dihydro- 
resorcin condenses with aldehydes to give compounds of the triphenyl- 
methano or phenylxanthene series {J. Indian Inst. Sci., 1931, p. 141). 
By careful modification of the experimental conditions as well as by the 
hydrolysis of the triphenyl methane compound we have been able to 
obtain products in which equimolecular proportions of the reacting sub- 
stances have taken part. Only the nitro-substituted compounds behave 
as mentioned above. 


57. Reaictivit^' of dimethyldihydroresorcin. Part V. — 
Synthesis of a reduced pyridine derivative. 

Gopal V. Nevoi and G. C. Chakravarti, Bangalore. 

Salicylaldehyde combines with dimethyldihydroresorcin giving 
o-hydroxy-benzaldimethyl-dihydroresorcin anhydride (1). Attempts to 
prepare the corresponding nitrogen analogue from o-aminobenzaldehyde 
le<l to the formation of l-keto-3-dimethyl-tetrahydroacridine. The 
reduction of 2 : 7-tetramethyl-4 : 5-diketo-o-nitrophenyloctahydroxan- 
theno also did not yield the desired compound (Iyer and Chakravarti, 
J. Ituiian Inst. 5ci., 1931. p. 157). The direct replacement, however, of 
the oxygen of the ring in (1), by nitrogen, by means of aqueous alcoholic 
ammonia, has given a product, the constitution of which is under in- 
vestigation. 


58. Synthesis of phenylthioxaiithenes. 

Gopal V. Nevgi and G. C. Chakravarti, Bangalore. 

In continuation of the work on the synthesis of phenyl-thioxanthenes 
{vide Indian Science Congress Abstracis, Section of Cfiemistry, 1932), it has 
been observed that, under the conditions of the reaction, oxygen deriva- 
tives of the substituted phenyl-thio-xanthenes were formed, invariably 
in the cases of sulphides in whfeh the methoxy group is in the meta- 
position to the sulphur atom. Moreover during attempts to convert the 
methoxy grovips into the hydroxy ones it has been observed that the 
fonner are replaced by hydrogen. 


59. Studies in bridge-formation. Part I. 

R. C. Das Gupta and P. C. Guha, Bangalore. 

By reacting the disodium derivative of Quareschimide with carbonyl - 
bromide two compounds have been isolated, the first one (m.p. 200‘"C.) 
of the following constitution and a second one (m.p. 233®C.) which from 



C (CN) 


CO 


C(CN) 



NH 


the experimental evidence so far available is supposed to possess a bridged 
structure and is under further investigation. When the latter compound 
is boiled for a long time with water, a compound crystallises out and 
molts at 166®C. 
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. , action of Phosgene on the sodium derivative of Guareschimide 

yields a very small quantity of a substance (m.p. I70®C.) which possesses 
the structure. 

CO NH2 

CO 

COOH. 

60, Attempted synthesis of cantharic acid II. 

V. N. Pai and P. C. GtJHA, Bangalore. 

Methylation of methyl o^cZohexan-1.4*dione-2.3-dicarboxylate {Indian 
Science Congress Abstracts, 1932. Section of Chemistry, 34) was tried using 
sodium methoxide in alcohol and benzene suspension under various 
experimental conditions. In all cases, the 2-C-methyl derivative and the 
dimethyl ether of methyl-4.5-dihydro-3.6-dihydroxy*phthalate were 
formed in varying proportions. The products of the int-eraetion of the 
diketo*diester and methyl iodide in presence of sodamide in benzene sus- 
pension are under investigation. 


(CN) 



61. Attempts towards synthesis of cantharidin. 

B. H. IvER and P. C. Guha, Bangalore. 

The reaction between the disodium derivative of diacetyl-diethyl- 
adipate and dibromo-succinic ester {Indian Science Congress Abstracts, 
1932, Section of Chemistry, No. 123) failed to give compounds having 
vesicant properties. Preparation of symmetrical dimethyl-dichloro- 
euccinic acid having presented many difficulties, condensation of this 
with the disodium derivative of diacetyl-diethyl-adipate has been post- 
poned. 

Present attempts are progressing in the following lines. The sodium 
derivative of malonic ester is allowed to react with succinyl chloride. 
Suecinyl diraalonester thus formed is separated from the accompanying 
succinyl malonester by preparing the disodiura derivative of the former. 
This has been methylated using methyl iodide, but the yield is not satis- 
factory. Hence the sodium derivative of methyl malonic ester is being 
reacted with succinyl chloride to prepare 2 : 5-diketo-l s 6-dimothyl 
suberate which on ring closure in positions I and 6 is expected to give 
2 : 6-diketo-cantharidic acid. 

62. Endo-thio triazoles and thiobiazoles. 

S. L. Jannaiah and P. C. Guha, Bangalore. 

In continuation of the work reported last year, paper No. 192 of the 
Section of Chemistry, the following facts have been observed : — 

3 : 6-dithio-triazole, on treatment with acetic anhydride and_ sub- 
sequent hydrolysis of the acetyl derivative, gave 3 : 6-endothio-3-thiol-l : 
2 ; 4.triazole. But in the case of 3 : 6-dithio-4-N. phenyl-1 : 2 : 4-triazole 
interesting results have been obtained, viz. an interchange of positions 
between the S-atom and the NPh-group. Actually 3-thio-6-N. phenyl- 
1:2; 4-thiobiozole was obtained by treating the above-mentioned tnazole 
with concentrated hydrochloric acid, os also the endo-compound 3 ; 6- 
endothio-6-phenyUmino-l : 2 : 4-thiobiazoIe. No such interchange of 
positions occurred with 3 : 6-dithio-l-phenyl-l : 2 : 4 -thiobiazoIe. 
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63. Action of hydrazine hydrate on persulphocyanic acid. 

D. R, Mehta and P. C. Guha, Bangalore. 

From does not give any detail about his experiments regarding the 
action of hydrazine hydrat-e upon persulphocyanic acid though he 
describes the isolation of two compounds, viz. hydrazine salt of 3 : 5- 
dithiol-1 : 2 : -t-triazole and 3 : 5-amino : thiol- 1 : 2 : 4-triazole. As the 
result of about 1.5 experiments with varying quantities of hydrazine 
hydrate of different strength upon varying quantities of pereulphocyanic 
acid under different experimental conditions, it has now been possible 
to find out the best method of preparation of both of his compounds as 
also a third compovmd melting at 252-53® which from its analytical value, 
molecular weight, acetyl and benzyl derivatives appears to be 



Another new compound isolated in this reaction melts at 185—187® with 
frotihing and gives the compound melting at 252-53® on being heated 
at 200® for two ho\irs. 


64. Ring closure of hydrazodithiodicarbonamides. 

D. R. Mehta and P. C. Guha, Bangalore. 

The action of hydrochloric acid (d, 1.19), acetic anhydride and simple 
heat upon monophenyl, monotolyl, monoxylyl, and the corresponding 
disubstituted derivatives of hydrazodithio-dicarbonamides (RNH-CS- 
NH-NH-CS-NH 2 , RNH-CS-NH-NH-CS-NHR) has been studied and a 
number of interesting thiobiazoles and triazole derivatives isolated. 
Several of the isolated products appear to be isomeric (ondo ?) with some 
of the compounds of this series already known. 


65. Reactions of dinitriles with aromatic hydroxy aldehydes. 

N. Palit, Patna. 

Simple aliphatic and aromatic aldehydes have been found to react 
with dinitriles (imido-acyl-methyl-cyanides) to form 3 : 6 dicyano-pyridine 
derivatives from one molecule of the aldehyde and two molecules of the 
dinitrile with the elimination of a molecule each of water and ammonia 
(K. V. Meyer, J. Pr. Chem., 39. 202-83 ; Gtiem. Zentr.y 1908, 691-94). In 
the present investigation aromatic hydroxyaldehydes were employed to 
see if the presence of the additional hydroxyl group modify the above 
general course. It was expected with the ortho compound that the 
dinitrile might also react in the tautomeric amido form in which case one 
molecule of each would react to give 3-cyanoquinoline derivatives in the 
same way as o-aminobcnzaldehyde and ortho amino-acetophenone react 
with it. It was found, however, that the reaction did not go in this 
way at all. The general course of the formation of 3 : 5 dicyano-pyridines 
was reprodxiced in most cases while wnth salicylaldehyde the principal 
reaction undertook an entirely different course (Mohr, J. Pr, Ohem., 
1897, 124). In this case, curiously enough, two molecules of the aldehyde 
reacted with one molecule of the dinitrilc with the elimination of two 
molecules of water. The crystalline product is insoluble in alkali, stably 
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towards hydrochloric acid and has no aldehyde group. It forms a mono- 
acetyl derivative very easily and a trioxyderivative is obtained on hydro- 
lysis with HCI under pressure. The author has reasons to believe that it 
is a xanthoquinoline derivative. Further work is in progress to elucidate 
its composition. 

66. Synthesis of 1 : 4-dimethyl-phenanthrene. 

S. C. Sen Gijpta, Calcutta. 

^-2-Naphthoyl-propionic acid (1) is prepared from naphthalene 
and succinic anhydride in presence of aluminium chloride {J.CS.y 1932, 
1128), the methyl ester (b.p. 21577mm., m.p. 74-75®) of the acid (1) is 
treated with methyl-magnesium iodide giving the unsaturated acid A- 
(2 naphthyl)- A/3-pentenoic acid (2) (m.p. 131-133®). This unsaturated acid 
was reduced with hydriodic acid (d 1'7) and red phosphorus giving the 
saturated acid (3), which on treatment with sulphuric acid gives 4-keto- 
l-methyl-l : 2:3; 4-tetrahydro-phenanthrene (4) (b.p. 165— 170®/6mm., 
semi-carbazone m.p. 203-204°). This was next treated with methyl- 
magnesium iodide and the product (5) on dehydrogenation with selenium 
at 300®— 340° gives 1 : 4 dimethyl -phenanthrene (6) (m.p. 77°). The picrate 
melts at 155°. 



67. Studies in the Robinson reaction for the synthesis of 
chromones. 

T. C. Chaddha and K. Venkatakaman, Lahore. 

Having studied the application of the Robinson method for the 
synthesis of chromones to gallacetophenone, l-acetyl-2-naphthol, 2- 
acotyl-l-naphthol and 4 : O-diacetylresorcinol {J. Chem, Soc., 1929, 
1931, 1032), the reaction has now been extended to o-hydroxyaceto- 
phenono, 2 : 5 -dihydroxyacetophenono and 2:4; 6-trihydroxyacetophe- 
none. The colour reactions and dyeing properties of the new polyhydroxy- 
flavones thus prepared are recorded. 

Attention has also been directed to the mechanism of the reaction. 
It has usually been assumed to proceed in two stages os follows (cf., 
Wittig, Ann., 1924) : 

0 OH ^O.CO.R -H2O 

CO CH3 +(R co)30 -(^co.cHj ^ 

CO 

We have attempted the ring clogure of the acetate and the benzoate 
of 2*acetyl-l-naphthol and of the acetate of 2 -phenylacetyl-l*naphthol 
by means of each of the following reagents : the corresponding s<^um 
salts, zinc chloride, phosphorus pentoxide in xylene, acetic anhyonae,. 
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ftnd phosphorus oxychloride in chloroform. In no case could a chromone 
be isolated. 

Contrary to Wittig {loc. cit.), the action of acid anhydrides on 
<o-bromo>ketones (such as oi-chlorogallacetophenone and 2-bromacetyl> 
l>naphthol) has not led to chromonols. 

68. A synthesis of 4-styTylcoumarins. 

H. S. MAHAb and K. Venkatabaman, Lahore. 

4*Styrylcoumarins have been made by treatment of o-hydroxy- 
phenyl styryl ketones (o-hydroxychalkones) with sodium phenylacetate 
and acetic anhydride. The following 4-styrylconmarins were thus pre* 
pared : S-phenyl-1 -4-AtyrylccHmari7i, 3-phenyl-4' ■niethoxy-4-8tyrylcouinariiiy 

3- phenyl-3' ; 4'-rtvethyhitiedio7:y-4-8tyrylcoumarint 3~phenyl-7 ; 8 : 4'-tri' 
methoxy-4'8tyrylcoumariti, 3-phenyl-7 ; 6~dimethoxy-3' : 4' -inethylenedtoxy- 

4- 8tyrylcoiiinariny 3-phenyl‘4‘Styryl-l : 2-aL-naphthapyrone, 3-phenyl-4' • 
inethoxy-4-8tyryl-l : 2-a.-naphthapyrone and 3‘phenyl-3' ; 4' -methylenedioxy- 
4-8tyryl'l : 2-ct-7iapht}iapyrone. 4-Styrylcoumarm8 unsubstituted in the 

3- position could not be prepared by this method, the action of acetic 
anhydride and sodium acetate on o-hydroxychalkones leading only to 
the acetyl derivatives. 4-Styrylcouraarins have previously been made 
by Dey and Row («/. Ind. Chem, jSoc., 1924) by condensing coumaryl- 

4- acetic acids \vith aldehydes. 

69. 2-Styrylchromones. 

K. C. Gulati, S. R. Seth, and K. Venkatabaman, Lahore. 

In extension of previous work (Chcema, Gulati and Venkataraman, 
•7. CJiein. Soc., 1932) and with the object of elucidating the constitution 
of pratonsol and fukugetin, the synthesis of styrylchromones derived 
from resacetophenone and phloracotophenono "has been undertaken. 
On account of the difficulties attending the deraethylation of styryl- 
chromones, hydroxyl groups were initially protected by benzylation. 
Bonzylation of resacetophenone under prescribed conditions yielded 
resacetopfienone 4-benzyl ether, which was treated with ethyl acetate and 
soclium. Ring closure was effected in the usual manner and the 7- 
henzyU>xy'2'methylchroinone was then condensed with benzaldoh 5 'dc and 
p-benzyloxybenzaldehydo respectively. IDebonzylation >vith acetic and 
hydrochloric acids led to 7 -hydroxy-2-8tyrylchroYnone and 7 : 4' -dihydroxy- 
2-Hlyrylchrotnone. Similar work on derivatives of phloracetophenone 
is in progress. 

70. An attempted new synthesis of oxy-protoberberine and a 

synthesis of 3-methoxy-oxy-protoberberine* 

S. N. Chakkavabti and A. P. Madhavan Natr, Chidambaram. 

Phthalide-carboxylic acid-chloride was condensed with /3-phenylethyl- 
amino, when phthalide-carboxy-^-phenylethylamido(in.p. 165°) was formed. 
Attempts to convert the amide into oxyprotoberberine were unsuccessful. 
With phosphorus pentachloride as the cyclising agent a crystalline sub- 
stance (m.p. 163^) was obtained. 

The acid chloride of Phthalide-carboxylic acid readily condensed 
with /5-m-methoxy.phenylethylamine, giving phthalide-carboxy-^-m- 
methoxy-phenylethylamide (m.p. 105°). When this was heated with 
phosphorus oxychloride and the product decomposed with ice, a basic 
substance separated, which on reduction with Zinc dust and acetic acid, 
converted into 3-methoxy-oxyprotoberberine (m.p. 143°). 
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71. A new synthesis of 3 ; 10-dimethoxy-tetrahydroproto- 

berberine. 

S. N. Chakravarti, N. A. Vaidyanathan, and A. 

V ENK ATASTJBBAN, Chidambaram . 

/?-m.methoxy-phenylethylamine and p-methoxy-phenyl-acetic acid, 
prepared by improved methods, were conden.sed together. P-methoxy- 
phenyl-aceto-^-m-methoxy-phenyl-ethylamide (m.p. 85°), thus obtained, 
was converted in a yield of more than 80% into 6-methoxy-l (4'-methoxy- 
benzyl) 3 : 4-dihydro-isoqinnoline. The base readily forms a hydro- 
chloride and a picrate, and oxidizes readily on exposure to air and is 
readily reduced to 6-methoxy-l (4'-methoxy -benzyl)-! : 2 : 3 : 4.tetra- 
hjflro-isoquinoline, a base yielding a crystalline sulphate and picrate. 
The base was converted into N-formyl derivative, and the latter con- 
verted into 3 : lO-dimethoxy-dihydroprotoberberine, in a yield of about 
20 %, which was reduced to 3 : lO-dimethoxv-tetrahvdroprotoberberine 
{m.p. 139°). 

72. Oxazine dye derived from 7-oxy-quinoline. 

R. N. Sen and G. Mukherjee, Calcutta. 

7-oxy-quinolino, which is analogous to /8-naphthol, condenses with 
p-nitroso-dimethyl-aniline hydrochloride in absolute alcoholic solution 
in presence of zinc chloricle and fuming hydrochloric acid on the water 
bath producing a violet dye analogous to Meldola's Blue. 

7.3. Azo-triphenyl-methane and azo-pyronine dyes (ortho- 
series). 

R. N. Sen and S. N. Rov, Calcutta. 

t)rtho-azo-aldehydes, prepared for the first time by couplinc 
m-hy<lroxy-benzaldehyde with diazotised anilines, e.g. P-toluidine, o-, m-. 
and ]j-nitranilines and a-naphthyl-amine, have offered an opportunity of 
studying the azo-triphenyl-methane and azo-pyronine dyes, containing 
the azo and the triphenyl-carbinol chromophores in the ortho-positions, 
and of comparing the effect of the two chromophores in the ortho-posi- 
tions with their effect in the para-positions (Green and Sen, 1912 

101, 1113; Sen and Sett, J.A.C.S., 1924, 46, 111 : J.C.S.l 1926* 

129. 1171) and in the meta-positions (Sen and Ghosh, 1928, 

6, 487; Dutt, J.C.fi., 1926. 129, 1171). 

From a study of the various azo-triphenyl-methane dyes (prepared 
))y condensing the aldehydes with dimethylaniline and o-cresotinie acid) 
and the azo-pyronine dyes (prepared by condensing the aldehydes with 
resorcinol, pyrogallol and diethyl-m-amino-phenol) it has been obse^^’cd 
that the introduction of an azo-group in the ortho-position to the central 
carbon atom, is generally attended with an increase in the depth of colour, 
much less than in the case of p-compoxmds and almost similar to that 
of the m-compound.s. 

A marked difference between the azo-triphenyl methane dyes of the 
para- and the ortho-series is that the yellow shade on wool produced by 
the leuco-o-cresotinio acid compound of the p-series changes from yellow 
through maroom to dark green and black by after-chroming and the 
carbinols are remarkably polygenetic (Green and Son, loa. cit.), hut the 
yellow shade produced by the corresponding leuco-compounds in ortho- 
series changes only to dirty-brown on similar treatment, and the car- 
binols are only feebly polygenetic ; and in these respects they are more 
akin to the corresponding compounds of the m-series (Sen and Ghosh, 
lor., cit.). 
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74. Dyes derived from Acenaphtheneqiiinone. Part IV. 

S. K. Guha, Patna. 

Extending the work of Sircar and Guha {J. Chem. Soc.y 1924, i2o, 
.38.5), Guha {J. Chem. Soc., 1931, 582) and Guha (Part III. — in course of 
publication in J. Ind. Chem. Soc.y 1932), the author with a view to stutly 
the tinctorial properties of azines having aoenaphthene nucleus on both 
sides of the azine ring prepared Acennphtha-, aconaphtha-3-chloro-, 
aconaphtha*3-bromo-, Acenaphtha-3 : 4-dinitro-acenaphthazine. Studies 
in their properties have been undertaken. 


7o. Dyes derived from Isatin. 

S. K. Guha and H. P. Basu Muluick, Patna. 

Tn view of the interesting tinctorial properties of acenaphtha-phenu- 
zines containing a ‘ NO 2 ’ group in the benzenoid part of the molecule 
au<l that of acenaphtha-acenaphthazine and its derivt'itives {loc. dt.) 
work has been undertaken to prepare similar azines in the isatin series. 
The compounds obtained up till now are 4'-nitro-, 5 : 4'-dinitro-, .5:7: 4 - 
trinitro-, 5 : 7*dinitro-indophenazine, acenaphtha-, acenophtha-5 : 7- 

dinitro-indazines. Work in this line is in progress. 

76. Substantive cotton dyes from fluorenone. 

A. C. Sircar and K. C. Bhattacharyya, Calcutta. 

The paper deals with the preparation and properties of substantive 
cotton dyes obtained by coupling tetrazotised 2 : 7-diamino*fluorenone 
with various phenols and amines, s»ich as phenol, resorcinol, salicylic 
acid, /3-naphthol, 2-hydroxy-3-naphtholic acid, 1 -naphthylamine-4-s\il - 
phonic acid, l*naphthol*4*sulphonic acid, R-acid, G-acid, Clove's acid, 
Lawrant’s acid, H*acid, Y-acid, Schaffer’s acid, and chromotropic acid. 

77. Dyes derived from phenanthraquinone : Acenaphtheno- 

phenanthrazines . 

P. C. Dutta, Muzaffarpur. 

It has been shown by Dutta, Prasad, and De {J. Irulian Chem. Soc., 
1932, 9, 211) that the colour of the monoazinedyes, Phenanthraphennzines 
(Watson and Dutta, J.O.S., 1921, 119, 1211) and Phenanthranaphthazines 
(Sircar and Dutt, 1022, 121, 1944) is deepened to a certain extent 

with the increase in the complexity of the molecule. The present in- 
vo.stigation was undertaken with a view to study further the above 
observation and it deals with azine dye.s obtained by condensing various 
phenanthraquinone derivatives with 4 : .5>diaminoncenaphtheno (Sachs 
and Mosebach, Ber., 1911, 44, 2852). 

78. Dyes derived from acenaphthenequinone and isatin : 

Fiuoreno-acenaphthazines and fluoreno-indazines. 

P. C. Dutta, Muzaffarpur. 

In continuation of the work of Dutta, Prasad and De on Kluorono- 
phenanthrazines {J. Indian Chem. Soc., 1932, 9. 211) the action of 1 : 2- 
diuminofluoreno (Diels, Schill, and Tolson, Ber., 1902, 35, 3284) on the 
aromatic o-diketonos was further studied. The present communication 
deals with compounds produced by the condensations of diaminofluoreno 
with acenaphthenequinone, isatin and their various derivatives. In 
the acenaphthenequinone series there is a distinct deepening of colour 
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^ the mtro ^oupe are introduced in the molecule and the shades pro- 
duced on wool are deeper and much brighter than those of the Quinoxalino. 
acenaphthazmes (Dutta and De, Bcr., 1931, 64, 2602), although the 
latter contained two azine rings. In the isatin series of course the com- 
po^ds described presently, although some are highly coloured, impart 
lighter shade on wool than the corresponding Qninoxalino-indazines 
(Dutta and De, loc. cit.). 


79. Dyes derived from Quinoxalin dicarboxylic acid. 

P. C. Dutta, Muzaffarpur. 

In studying the influence of nitrogen in the benzene ring on the 
colour and fluorescence of the phthalein dyes, it has been shown that the 
effect of such a nitrogen atom is to intensify the colour to a certain extent 
and to decrease appreciably the fluorescent property (Dutta and Tewari 
J. Indian Ch^m. Soc., 1926, 3, 161 : 1927, 4, 201 ; De and Dutta, Ber. 
1931, 64, 2606). ’ 

To study further the above observations the present communication 
deals with phthalein dyes derived from Quinoxalin dicarboxylic acid 
(Hinsberg and Konig, Ber., 1894. 27, 2185; J.C.S., 1929, 645) by con- 
densing with various aromatic amino and hydroxy compounds. Although 
the intensity of colour of these compounds was not studied quantitatively, 
the fluore.scent property as expected has been found to be much 
diminished. As compared with the pyrazindicarboxyleins (De and 
Dutta, loc. cit.) the compounds described in this paper are lighter in 
colour i>resumably due to the less percentage of nitrogen. 


HO. Condensation of aromatic o-hydroxyaldehydes with 
3-hydroxy thionaphthene. 

P. C. Dutta and S. C. De, Muzaffarpur. 

The present investigation deals with pyrylium compounds obtained 
by condensing 3-hydroxythionaphthcno with aromatic o-hydroxyahle- 
hydes. such as Salicylnldehyde, Resorcylic aldehyde, and 2-naphthol-l- 
ahlohyde. Condensation was brought about in two ways (1) by pa.ssing 
dry gaseous hydrogen chloride through a methyl-alcoholic solution of the 
oquimolocular quantities of the constituents when the substances se- 
parated out as crystals, and (2) by first preparing the o-hydroxy-atyryl 
ketone — an intermediate product, and converting the latter into the 
pyrylium salts by the action of dry hydrogen chloride. In the case of 
2-naphthoI-l -aldehyde, the free pyrylium chloride which is brou-n 
coloured could not be isolated, ns it soon decomposed in contact with air 
during filtration and so the corresponding ferri-chloride and the per- 
chlorate which are quite stable were prepared. 

81. The unsaturation and tautomeric mobility of hetero- 
cyclic compounds. Part IV. — The mobility of the 
unsyrametrical triad system in 5-substituted-l-hydro- 
xybenzthiazoles in relation to the ionotropic theory. 

R. F. Hunter and E. R. Parken, Aligarh. 

Under conditions which are readily recognised as ionising, the 
5-sub8titutod«l-hydroxybonzthiazolos (I^II) exhibit exclusive reactivity 
in the ketodihydro form (II) towards ordinary reagents. The same 
alkylation and acylation products are obtained from the mobile hydroxy 
derivatives as from their metallic derivatives in accordance with the 
theory discussed in Part III (Hunter and Jones, J. Chetn. Soc., 1930, 2160). 



Section III, Chemistry. 


25 



(I.) (II.) 


The ultra-violet absorption of mobile and static derivatives has also 
been examined on lines similar to tho.se used in the case of the semi-cyclic 
amidines studied in Part III. 

82. The unsatxiration and tautomeric mobility of hetero- 
cyclic compounds. Part V, — The elfect of aromatic 
conjugation on methylation of 2-/)-substitute(l-anilino- 
thiazole derivatives. 

R. F. Hunter and E. R. Parken, Aligarh. 

The attraction of the aromatic nucleus on the a/3-doul)lo bond 
in the mobile 2-aniUnothiazoles ( I ^ II ; R = OEt, I, Br, Cl, NO 2 ) is con- 
siderably less than in the 1 -anilinobenzthiazoles (Hunter and -lonos, 
loc. cit.) and these derivatives methylate exclusively in the amino aromatic 
form (I), giving rise to 2-phenylimino-ll-methyl derivatives. 



It is therefore suggested that a cei*tain degree of aromatic character of 
the thiazolo nucleus is lost when it is combined with a benzene ring as 
in benzthiazole. Since benzthiazole is a di-hetero derivative of naph- 
thalene, thi.s appears to constitute a further example of the mutual effect 
of aromatic nuclei, such as is seen in naphthalene itself, where neither of 
the presumably identical homocyclic carbon rings exhibits full benzenoid 
characteristics until the other is reduced as in the tetrahydro derivatives 
(Bamberger, Annalen.^ 1890, 257, 1). 

83. Studies in the Naphthathiazole series. Part I. — The 
constitution of the Bromo-addition compounds, of 
Bromo-substituted Alkylamino-)3-naphthathiazoles ob- 
tained in the bromination of s-a-Naphthylalkylthio- 
carbamides. The theory of the singlet linkage in 
relation to the apparent expansion of Valency groups. 

Chiraq Hasan and R. F. Hunter, Aligarh. 

u shown that the bromo-addition compounds of bromo- 

8ub8tJtuted.2-alkylarmno-^-naphthathiazoles obtained from the bromina- 
**^*1 s-a-naphthylalkylthiocorbamides (T) are hydropentn-, hydrotri-. 
or hydrodi-broinides of the corresponding S-bromonaphthathiazoles (II). 



(I.) 


(IT.) 
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is present in the ion H 2 . 

formation of co-ordination compounds and the apparent ex- 
?, nhnr groups such Rs occurs in compounds of ^he type of 

X^ctlonic link!''*" the theory of the^gle 


h-t. Studies in the Naphthathiazole series. Part II.— -The 
synthesis of some derivatives of ^yS-Naphthathiazole. 

CerRAG Hasan and R. F. Hunter, AKgarh. 

( 1 ) ^"■o^o-swbstituted-jff-naphthylthiocarbamides 

(I) leading to the production of ^;?-naphthathiazoles (II) examined 



(!)• (II.) 

similar to those yield in the synthesis of S-bromo-fl- 

Tho JJ® ‘Sf’^eric 4.bromo-a-naphthylthiocarbamid^. 

^e formation of the ^^-naphthathiazole system is accomplished with 

b?u thir ty than the isomeric /3-naphthathia?ole system, 

but this IS probably partly conditioned by the inhibitory effect of the 

bioinine ort/to to the nitrogen atom which becomes nuclear in the process 

^compare Dyson, George, and Hunter, J. Ckem. Soc., 1926, 3041 ,■ 1927 


85. The chemistry of the (/--Thiohydantoins. Part I. The 

bromination of Diphenyl-^-thiohydantoin and its ortho- 
tolyl homologue. 


M. OaiAR Parooq and R. F. Hunter, Aligarh. 

fi.; been shmvn that the sulphur atom in the completely reduced 

thinzolo nucleus in diphenyl-v& thiohydantoin still retains the characteristic 
inertness of the sulphur atom m thiophen and benzthiazole, although 
m this ease, there can be no question of the lone electrons being requirld 
for the completion of the sextuple group, 6 ,, to which the aromatic 
character of heterocyclic rings is ascribed (Armit and Robinson, 

I 6 O 0 ; Goss and Ingold, J. Chem. Soc., 1928, 
1268 . Hunter, J. Chem. aSoc., 1930, 126). 


8(5. Experiments on the synthesis of /^o-quinoline derivatives 
Part II. 

S. S. SILOOJA, K. S. Narang, and J. N. Ray, Lahore. 

It is possible that some of the minor opium alkaloids are homologues 
of papav^enno and laudanosme. Homo-laudanosines have been syn- 
thesised by the routine method and the colour reaction of some of the 
synthetic bases are very similar to mooonidine. Direct comparison would 
bo instituted as soon as some natural base is available. 1 -methyl 3 • 4 - 
dihydro -0 ; T-mothylenedioxy-isoquinolino condenses with nitro-aldehydes 
to give the styryl derivatives but an ordinary aldehyde does not 
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87, The constitution of Vasicine. Part II. 

T. P. Ghosh, S. Krishna, K. S. Narang, ayid J. N. Ray, 

Lahore. 

Further experimoiits on the oxidation of natural vasicine have fur- 
nished duo as to its constitution. It is 2-anyl-4-oxy-l : 2-dihydro-quina- 
zoline. Vasicine isomerises to a cyclic body in presence of alkali to gi\’o 
f«o-vasicine. The same change takes place initially in the formation of 
VHsicine-methiodide which is identical with the methiodide formed directly 
from iso- vasicine. /«o-v'asicine gives an amino oxide with hydrogen per- 
oxide. The structures of different oxidation products are discussed. 


88, Experiments on the synthesis of Cyanomacliirin. 

A. L. Bhalla ayid J. N. Ray, Lahore. 

O-methoxy-2 : 4-dihydroxy -phenpriopiophenono does not smootlily 
pass to a flavaiie. 

Salicylidine-acetopljenonc, salicylidine.2 : 4-dioxyacetophenone, 2- 
hydroxy-4 : O-dimethoxy-benzilldine-2' : 4'-dimethoxy-aoetopheiione, are 
catalj'tically reduced to the corresponding dihydro bodies. These seem 
to be flavanes with a molecule of water co-or<linatod at the basic 
^^yp***' atom and like cyanomaclurin are converted to amorphous bodies 
on tr<*atment with hot dilute mineral acids. Therefore this route is not 
suitable for the synthesis of cyanomaclurin. 3 : 5 : 7 ; 2' : 4'.pentn- 
niethoxy-benzopyrillium chloride (from a»-methoxy-resacetoj)henone- 
dimothyl-ether and phloroglucinaldehyde-dimethyl ether) is converted 
by catalytic reduction to 3 : 5 ; 7 : 2' : 4'-pentamethoxy-2 : 3-dihydro 
flavane (diliydro-cyanomaclurin-penta-methyl ether). Identity would be 
established by direct comparison when some cyanomaclurin is available. 

89. Studies in Chemotherapy. Part IV. 

B. D. Kochhar a?id J. N. Ray, Lahore. 

I Ca(^to-2-naphthol has been condensed with o-nitro-aromatic alde- 

n> des. The products on reduction pass to 2'-hydroxy-nHphthyl-quinolines. 

i liese are being tested for antimalarial projicrtics because Fourneau 

has recently shown that a simple naphthalene derivative has antimalarial 
properties. 


99. Studies in Chemotiierapy. I*art V^. 

K. N. Kaul and J. N. Ray, Lahore. 

Further derivatives of cotarninc containing a quinoline nucleus have 
been synthesised for the purpose stated in the title. 

91. Experiments on the synthesis of /so-bergapten. 

J. N. Ray, Lahore. 

n converted into the corresponding 

aldehyde This condenses with malonic acid (in pyridin and 

r n^r corresponding coumarin. The product has the 
riHf*; syBtenis of wo^bergapten. ^ 

92. Further experiments on the synthesis of Brazilin. 

J. N. Ray, Lahore. 
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^*'stabmtv“of W ""gs »" the formation and 

stabiuty of heterocyclic compounds. Part III. 

T. N. Ghosh, Bangalore. ' ' 

Con/rLri93rS«°fC^‘,,,,^r*;’^ Science 

havl be™ prVa“7 which Z ary ;Carbamidopropionic acids 

oxaaine derivatives. SimiUrlv some ^ 5 "hydride, yield 

been prepared. The evidence ohfTeilfT henzoaazmo derivatives have 

agents'^ oS the above oxaZe Serivative^and T hyd--oIysing 
hand, and benzoxazine derivativAs «« P-la^tylurea on the one 

influence of the benzene rini» in in/.T.il*^® well-marked 

system. The remarkable . ®*®hihty of the heterocyclic 

of'trb™™! S iheTr^etf 

94. Studies in heterocyclic compounds, 

T. N. Ghosh, Bangalore. 

By reacting o-phenylenediamine, naphthylenediamine with aemi 

0 fwh 1 crhJTee‘rSS™tS"‘^re’'^ 

carbaslde.® ® obtained by reacting anthranilic acid witi^semi- 

95. Studies in heterocyclic compounds. 

A. C. Sircar and I. B. Pal, Calcutta. 

paper describes the preparation of a number of different types of 
dihotorocychc compoun^ from a-^diamino-quino.xaline, which ^eadv 

the object being to study how in compounds con^ 
taming t\^ dissimilar adjacent heterocyclic rings in their molecules 

another ^a^d^how th^ heterocyclic nuclei are affected by one 

another and how the properties of such compounds differ from those 

areXarated'^by^a^benz^Sr heteroeyolic nuclei 

96. New methods of synthesis of Pyridine derivatives. 

T. N. Ghosh and P. C. Guha, Bangalore. 

• n). .^•ph^o*'o*^*Ketobutane has been prepared from fl-chloro-pro- 

pionylchlonde and zmc-methyhodide (Blaise and Maire 3 270) 

and Its condensation with Na-urethane is being tried with the exiecta- 
tion that the resulting product will yield a pyridine derivative on treat- 
ment with Na-ethylate. 

(2) Compound of the types (I and II) have been synthesised by 
the action of carbethoxythiocarbimide on the, sodium derivatives of aceto- 
aootio ester and acetylocetone respectively. 

COOEt— NH — CS — CH(COOEt) COOEt— NH— CS — CH — CO.CHs 

I 

CHa-CO 

( 11 ) 


CH 3 -CO 

(I) 
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With a view to synthe-siso pyridine compounds by the elimination 
of a molecule of alcohol, the action of Na-ethylate is being tried upon 
them. 


97. Synthesis of Quinoline derivatives. Part I. — Extension 
of Beyer’s synthesis of Quinoline derivatives. 

D. N. Mazumdar, Bangalore. 

Quinoline synthesis, according to Beyer’s reaction, has not been 
studied with aromatic aldehydes and substituted amines. So a study 
of the same \Wth benzaldehyde, piperonal and anisaldehyde has been 
made and in each case a product has been obtained though in poor yield. 
All these compounds respond to the ordinary tests for alkaloids. 

The product obtained in the cose of anisaldehyde gives a picrato 
m.p. 140’C. with shrinkage at 137'^C. 


98. Semi-micro determination of carbon and hydrogen, and 
nitrogen in organic substances. 

B. L. Manjunath atid S. Siddappa, Bangalore. 

r paper deals with the simplification of the apparatus and methods 

of Bobranski and Sucharda {Sammluyig Vieweg, Heft 94. 1929). Quantities 
of material required are from 0 02 to 0 03g. and the average time required 
for analysis is about one hour and a quarter. V’ery accurate results 
have been obtained even by begiimors. The paper has been com- 
mumcated with the obj^t of drawing attention to a more general adop- 
tion of semi-micro methods m regular laboratory training. Further, 
the introduction of such a course will servo as a valuable preliminary 
to micro-analytical work. 


99. Quinaldinic acid as an analj'tical reagent. Part II. 

P. R. Ray and M. K. Bose, Calcutta. 

In extension of our previous work, quinaldinic acid has been em- 
ployed with excellent results for the separation of copper from phosphoric 
acicl. manganese, nickel cobalt, lead, arsenious and arelnic acids Equall v 

go^ results have also been obtainetl in the separation of zinc from n^anga- 
™ f f phosphoric acid. The use of fhe 
boefi described^ micro-detcction and colorimetric estimation of iron has 


100. Estimation of taimin in Cassia Auriculata. 

N. Srinivasau, Bangalore. 

extracts and their nonti^ cfnditSnf 

tested m low concentrations is expected to nrovide ^ 

procedure in physiological studies concemini? tlE* rapid analytical 

tion of tannii\ in the bark of tlds plant formation and accumuln- 

101. Hydroxy-anthraquinones related to Aloe-emodin. Parti. 

P. C. Mitteb and Sumatichand Bachhwat, Calcutta 
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chromic acid. On treatment with thionvl chloridA ^ 

deacetylation and re^^ctSn ^l-ITh hvdroa:r?rnr:^fnce'''f 
oxide, the aldehyde is converted into I .hydrfxy.rnt&a™onf3.?L“ 


102. Hydroxy-anthraquinone.s related to Aloe-emodin. Part II. 

P. C. Mitter and S. J. Das-Gupta, Calcutta 


103. The Budde effect in halogens. Part I.— Chlorine. 

Tata Suryanarayana, Bangalore. 

Experiments on the action of light in pure moist and dry chlorine 
have been conducted, pressure changes being recorded by a highly sens ® 
tive all-glass-sprmg -manometer. © ^ 

The following results have been obtained : 

,. Budde effect which is present in moist chlorine rapidly 

diminishes on drymg the gas. lapiuiy 

(2) The effect is most marked towards the ultra-violet and dis- 
appears altogether for light of wavelength greater than 5 000 A U 

(3) Increase in pressure, on illumination, has been observed at dif- 

ferent pressures, the change being approximately proportional to the 
pressure. * ^ ^ 


104. Period of induction in chemical reactions. Part IV. 

Action of phosphorous acid on alkali bromate and 
iodate. 

P. Neoqi, Benoyendra Nath Sen, and Sudhamoy 

Mukherji, Calcutta. 

Further work on the period of induction observed in the action of 
phosphorous acid on alkali bromate and iodate has been done and the 
r^ults obtained are in agreement with those recorded in previous papers 
peogi and Neogn 1927, 131 , 30 and subsequent papers) r^ating 

to the period of induction observed m the ionic reactions already studied 


105. The dissociation pressure of cadmium carbonate. 

P. Y. Narayana, Bangalore. 

The dissociation of pure cadmium carbonate has been studied by 
the static method in the temperature range 200-360 C. The pressure 
of carbon dioxide obtained can be fairly accurately represented by the 
equation ^ 

logp=s0*014T — .'>•916. 

These values differ considerably from those of previous observers 
The heat of reaction calculated by means of Nemst’s equation approxi^ 
mates to the thermochemical value. 

At lower temperatures the rate of establishment of equilibrium 
is very slow and the pressure appears to depend on the amount of oxide 
in the solid phase. 
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106. Theory of Lieeegang phenomena by evaporation from 

walls. 

H. P. Chowdhury and Satyendra Ray, Lucknow. 

Liesogang deposits have been observed by the authors by dipping 
strips or blocks of tied blotting papers in red ink or inorganic salt solu- 
tions. 

These phenomena under the conditions can be explained by applying 
an analogue of the well-known formula of heat conduction : — 

dq=^-KA{^£)dt. 

where C=the concentration going across a section. 

A periodic variation of C, the concentration, with height can be 
obtained by assuming the loss of water from the face exposed to the 
atmosphere to be proportional to the vapour pressure and therefore 
to the factor (1 — RC). 

Closer or more distant rings or layers found in the Liesegang pheno- 
mena can be explained on the basis of the results thus obtained. The 
effect of wetting the block as well as of the humidity of the atmosphere 
as indicated by the theory has also been qualitatively verified. 

107. The system sodium sulphite — sodium thiosulphate — 

water. 

S. G. Kiri and K. R. Krishnaswami, Bangalore. 

The solubility of sodium thiosulphate in sodium sulphite solutions 
of various concentrations has been determined in the temperature range 
21—15*’, and the results obtained are discussed in the paper. 

108. The activation of Indian charcoals. 

L. Gopada Rao, Bangalore. 

Specimens of charcoal from eleven kinds of wood have been Qctivatc<l 
under different conditions and tested as regards their power of decoloui’is- 
ing sugar solutions. It has been found that althougli the removal of 
mineral constituents by means of acid is an advantage, satisfactory 
charcoals can be obtained without the employment of this co.stly process. 
"Except in one or two cases the species of wood does not have much i?i- 
fluonce on the quality of the charcoal. 

A furnace for continuous activation has been constructed affording 
data for the design of activating plant of commercial tyjjo. 


109. Adsorption of electrolytes by activated charcoal. 

J. N. Mukherjee, S. P. Roychoudhtjry, and Monomohon 

Majumdar, Calcutta. 

Experiments have been carried out \vith activated ash-free sugar 
charcoal. It has been shown that on washing, the charge of sugar char- 
coal changes from negative to zero before the charcoal ultimately acquires 
a positive charge. The change of charge on the surface of charcoal has 
been shown to be due to electrolytic impurities coming out of the char- 
coal surface. Adsorption of acid and alkali by the charcoal has been 
determined by indicator titrations and also by conductivity measure- 
ments and conductometric titrations of the supernatant liquid remaining 
after adsorption. The slope of the conductometric titration curves of 
the clear supernatant liquid shows that weak anions or cations are not 
present in the supernatant liquid after adsorption. It is found that on 
washing, the adsorption of alkali by charcoal definitely diminishes, biit 
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that of hydrochloric acid remains unchanged. Also both negative and 
neutral charcoals have been found to adsorb hydrochloric acid very 
strongly. Sulphuric acid is, however, very slightly adsorbed. Both 
hydrochloric and sulphuric acids give almost the same electro-osmotio 
effect on negative charcoal. 


110. Studies in some physico-chemical properties of gels. 
Part III. 

N. A. Yaji^tk, D. N. GoyIjE, ayid J. D. Varma, Lahore. 

A study of the physico-chemical properties of some more gels both 

of organic as well as of inorganic substances— has been continued with 
a view to arrive at their structure. Amongst the properties already 
studied by the authors, two more— (i) the relation between the time of 
setting and surface tension, and (ii) the double refraction of light by 
gels — have been included in the present investigation. Further iir- 
vestigations on the diffraction of X-rays by different gels is being con- 
tinued. 


111. Sensitivity of sols and its relation to the particle-size. 

N. A. Yajnik, D. N. Goyle, and G. C. Dang, Lahore. 

The coagulation of sols — filtered through filter papers of known 
porosity — by electrolytes has been studied and it has been found that the 
filtered sols show a more regular coagulation than the unfiltered ones. 
Further, the stability of the sols goes on increasing as they are filtered 
through finer media, other factors remaining the same. 


112. Variation of the charge of colloidal particles. V Experi- 

ments on arsenious sulphide sol in relation to the 
critical potential. 

J. N. Mukherjee, S. P. Roychoudhury, and S. G. 

Rajkumar, Calcutta. 

Cataphoretic measurements on arsenious sulphide sol have been 
carried out by the following electrolytes : LiCl NaCl KCl HCl 
BaClg and A82O3. From the speediconoentration curves it’ is found that 
the adsorbability of the various cations by the sol is in the followine 
order for the ascending portions of the curves : 

Ba - > H- > K- > Na- > Li- 

The adsorption of Ba-* and H- ions are so strong that under no condition, 
that of chlorme can outweigh them and a continuous decrease in charae 
18 observed (negative slope). 

In the portions of the curves where the concentration is lower than 
•01 nopnal, the adsorbability of the different cations appears to be in the 
following order : 

Ba**>Li->Na->K* 

The curve for HCl cuts the other curves and indicates that the relative 
adsorbability of H- ion changes with concentration even within thia 
region. 

With AS2O8 an initial increase in cataphoretic speed at *0001 N and 
at higher concentration a continuous decrease is observed. 
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113. Colloid chemical analysis of various samples of aluminium 

hydroxide sols. 

S. P. Roychoudhury, Calcutta. 

Colloid chemical analyses of various aluminium hydroxide sols of 
very low specific conductivity have been carried out. The results show 
that the observed specific conductivity of the sol is much less than the 
calculated sum of tlie contributions to the specific conductiv'ity by the 
various ionic speci<is (H*, Cl'» 1/^1 Al’”) present in the sol. 

114. Reidacemeiit of adsorbed ions on the surface of activated 

silica gel. 

P. B. Ganguly, Patna. 

A specimen of silica gel was activated by the method used by Ray 
{Jour. C'Acwi., 1925, 29, 79). The adsorption of the positive ions 

from electrolyte solutions by the activated silica gel was measxired in 
the cases of about twenty different electrolytes. In the case of mono- 
valent electrolytes an ion of a metal of lower atomic weight can generally 
be replaced by that of a metal of heavier atomic weight. The extent of 
replacement depends on the concentration of the solution, valency of the 
ions and the relative weights of the adsorbed and displaced ions. The 
amount of adsorption as also the subsequent replacement by a heavier ion 
depends on the mode of formation and activation of the gel. The resvilts 
have been discussed in the light of ionic replacement.s in soils. 

115. Determination of flocculation values from measurements 

of the rate of coagulation of an arsenious sulphide sol. 

D. N. Ghosh and P. B. Ganguly, Patna. 

Numerovis investigaton? have determined fiocculation values from 
measurements of the time required for the production of a certain state 
of turbidity of the sol. Flocculation values thus determined are not 
strictly comparable as they refer to a transitory state, during the process 
of coagulation. It is much more important to measure the velocity of 
coagulation as coagulation is really a process of the progressive growth of 
particles. An experimental arrangement has been set up for determining 
the rate of coagulation of colloidal solutions by measuring the change in 
the intensity of the scattered beam. Flocculation values determined 
by the above method agreed well with the experimental measurements 
of Oden and VVeiser. 

116. Studies in ceric hydroxide sol. 

Mata Prasad and M. V. NABAit, Bombay. 

The kinetics of coagulation of the ceric hydroxide sol dialysed and 
diluted to different extent has been studied when the sol is coagulated 
by different amounts of sodium and magnesium chlorides. The coagula- 
tion velocity curves are 'S’ shaped for impure and the concentrated 
BoU, and steep for the pure and the diluted ones. Smoluchowski’s equa- 
tion is applicable up to a certain stage of coalescence of the ceric hydroxide 
particles. Larger deviations are observed with pure sol and with sol 
coagulated with large amount of the electrolytes. 

The alcohols sensitise and the sugars protect the coagulation of the 
sol by sodium chloride : those actions increase as the sol gets purer. 
The sensitising action of alcohols increases as 

CHa0H>C3H70H>C6Hii0H. 

Cane sugar acts as a bettor protecting agent than any other sugar. 
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117. The kinetics of coagulation of titanium dioxide sol. 

S. M. Mehta and Miss Olive Joseph, Bombay. 

-fh® coagulation of titanium dioxide sol by sodium and magnesium 
chlorides has been studied when the sol is dialysed and diluted to dif- 
ferent extent. The Smoluchowski’s equation has been found to apply 
to the coagulation of titanium dioxide sol only for a limited range of the 
concentration of the coagulator. The coagulation velocity curves are 
‘ S ’ shaped for sols dialysed up to ten days ; sols dialysed for longer 
time do not show the auto-catalytic nature of the coagulation process. 
These re.sults have been explained on Freundlich’s first and second critical 
potential. 

118. Variation of viscosity during coagulation. Part I. 

S..S. JosHi and K. S. Vishvanath, Benares. 

Progress of the coagulations of colloid arsenious sulphide by a number 
of KCl solutions in the range, N/16 to N/20 when the above sol was pro- 
tected by 0 02.5®o O gelatine solutions, by BaCk, whose con- 
centration was varied progressively from N/ll ? to N/10, and of 01®o 
and O Oo'’;, gelatine solutions by KCl in the range N to N/2 was stiidied 
by following the viscosity variation. It was observed that in all cases 
viscosity diminished to a minimum. This initial fall increases by in- 
creasing the coagulator concentration. The interval of time within 
which, during coagulation, the viscosity of the system lies below the 
initial value (that is, at the start of coagulation) increase.s rapidly as the 
coagidator concentration is reduced. Evidence has also been obtained 
of the existence of more than one minimum in the viscosity-time curve 
when very low concentrations of the coagulator were employed. 

119. Variation of viscosity during coagulation. Part II. 

S. S. Joshi and T. Madhava Menon, Benares. 

In order to obtain more information about the conditions of the 
viscosity diminution in the coagulating sol (c/. Part I), work was extended 
to coagulations in which various concentrations of each of the following 
electrolytes were used: KF, KCl, KBr, KI, BaCJ 2 , AICI 3 and ThClj. 
For a given concentration of any of the foregoing coagulatoi’S, coagula- 
tions were studied over a wide range of the colloid concentration. It 
was found that the deduction made in Part I, met with an occasional 
exception when ThCl 4 , AICI 3 and KF wore used. The magnitude of 
the initial fall did not show any regularity of variation in the KF, KCl, 
KBr and KI series. The same remark applies to the influence of varying 
the colloid concentration, keeping that of the coagulator constant. It 
can bo stated in general that the viscosity -time curves show less in- 
flexions ns the concentration of the coagulator is increased. For low 
concentrations, evidence obtained is very appreciable to show that the 
corresponding process of coagulations passes through a series of successive 
zones of coagulation, each with a characteristic time rate for its viscosity 
variation. 

120. Studies in the kinetics of coagulation. Part V. — The 

* WaU Effect ’. 

S. S. Joshi and V. Laxmi Nakayan, Benares. 

Evidence showing that the walls of the containing vessel cannot be 
considered as but an inert component of a colloid system was affordcil 
(Joshi and T. Surya Narayan, J. TtuUan Chem. Soc., 1930, 7. 883; also 
Koll. Zeit.p 1932, LIX, 336) by the observation that the characteristic 
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precipitation of Uio colloid manganese dioxide on the parchment paper 
cluring <halysis was very markedly reduced by applying a negative poten- 
tial of about 200 volts to tVio dialysing septum. This possibility of ’ wall 
f'ilTect ” has now been examined in detail in the coagulations of manganese 
dioxitle, antimony sulphide and ferric hydroxide sols, »inder a wide range 
of condition.s. The ‘ wall effect ' was observed by following the course 
of any given coagulation (n) with the normal wall area of containing 
vessel, and (6) when this was incroasetl about fourfold by introducing 
smooth glass beads of known size, and (c) when the containing walls 
and beads were paran'med. A number of these coagulations were found 
to be autocatalytic, as judged from the rise in P with time, and tho corres- 
ponding coagulation-time curve being s-shaped. Tho coagulation rate 
iticrcased markedlv and autooatalysis diminished under (6). Just the 
opposite was observed under (c). Jn general the course of coagulation 
becomes simplified under (6), and i-s assignable as belonging to the regit.n 
of ‘ rapifl ’ or the ‘ ’ coagulation as contemplated in Smoluchowsky's 

theory. It is considere<l that ‘autooatalysis' is not fumlamental 
to the process of coagulation, in general. In ^’iew <)f the well- 
known limitations of the applicability of Smoluchowsky's thoor\ in the 
region of sloiv coagulation, nuniorous workers have suggested ‘ auto- 
catalysis ' as tho main characteristic of slow coagulations in contrti<listinc- 
tion to the mechanism underlying Smoluchowsky s analysis. Results 
obtained in this investigation show that autocatnlysis can he eliminate<l 
and Hthled on to the course of a given coagulation by manipulating factors 
(such a.s 'wall effect') not fnndomental (on the existing theories at any 
rate of the kinetics of coagvilation), to tho main process. The disentangle- 
ment of a coagulation from sucli a factor must therefore precede its 
examination in respect of tho applicability of Smoluchowsky's theory. 
It was found for example in tho coagulation of ferric hydroxide sol by 
])otassintn chloride solutions that within about 50 minutes from tlie start 
of coagulation P increased by abont ten times, the coagulation-tirm* 
enrve being markedly s-shaped, indicative of avitocatalysis. That the 
last-named factor had masked the true course of tho reaction was shown 
by the fact that when the same coagxilation was studied with increased 
wall surface, tho s-.shape had disappeared, and concordant values for the 
Smoluchowsky’s constant, /3, were ohtainetl. 

121. Studies in the coagulation of colloids from the standpoint 
of Smoluchowski’s theory. Part VI. 

S. S. Josin and A, N. Lal, Benares. 

It was observed in Part II {J. Indian Chem. Soc.y 1931, 8, 337) and 
Part Til (Ibid.y 1932, 9, 157) of this series that in the slow coagidations 
of the arsenious sulphide sol by dilute sulphuric acid solutions, the depar- 
ture from the reejuiromonts of Smoluchowsky’s theory (a.s shown by the 
diminution in /3) occurred in all tho cases examined dviring the initial 
stages of coagulation. The following equation was used : 



where tho different symbols have their usual significance. This result 
is contradictory to the findings of Mukherji and JNIajumdar (J. Chon. Sor., 
1924, 125 , 785), Desai {Traits. Faratlaij Soc.y 1928, 24 , 191) and others 
who used the equation 

. . • • ■ • (u). 

A study was made, therefore, of the coagulations of colloid manganese 
dioxide, using a diCEoront method of following the course of coagulation, 
viz. tho change of the surface tension of the coag\iIating sol. It was fovuid 
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that using equation (i) same results were obtained as were observed previ- 
ously {loc. cif.). Applying equation (ii) to the same data, it was found that 
in agreement with the results of workers mentioned above, just the opposite 
was found to be the case. This apparent anamoly has been discussed 
in the paper from a theoretical point of view. 

122. The preparation of manganese dioxide sol. 

M. K. Shrinavasan, Benares. 

In view of its well-known and characteristic instability, work was 
undertaken to investigate the possibility of preparing concentrated and 
stable sols of manganese dioxide, using glycerol, gelatine, sodium oleate, 
egg white and casein as protectives. For reasons explained in the paper 
trials with a number of concentrations of glycerol, gelatine and sodium 
oleate gave sols of but poor concentration. This is rather unexpected in 
view of the well-known strength of gelatine and sodium oleate as pro- 
tectore. Best results were obtained with gum arabio and egg white 
(under restricted conditions of preparation detailed in the paper). The 
resulting sols were concentrated and what is more, could bo filtered 
and dialysed without coagulation. 

123. Studies in the protective action of colloids. Part I. — 

Ionic adsorption in coagulations of protected sols. 

A. JoGA Rao, Benares. 

A review of the literature having shown that no quantitative informa- 
tion was available on the subject, the present work was undertaken with 
a view to correlate (i) the amoxmt of ionic adsorption with the concentra- 
tion of the protective agent in the system. .Arsenious sulphide sols pro- 
tected by different concentrations of gelatine, sodium oleate, and starch 
solutions were coagulated by barium and ferric chloride solutions, the 
concentration of the coagulator being also varied. The amount of ionic 
adsorption producetl was then determined analytically. Results showed 
in a number of cases that the adsorption on the colloid actually diminished 
despite an increase in the concentration of the protector. The corres- 
ponding curves also show a number of breaks wVuch have been ascribed 
to the formation of adsorption complexes. 

124. Studies in the protectiv'e action of colloids. Part II. — 

Variation of some physical properties of protected 
arsenious sulphide sol with the concentration of the 
protector. 

A. Jog A Rao, Benares. 

The work in Part I has boon extended to a study of the (i) viscosity, 

(ii) turbidity, (iii) surface tension, and (iv) refractive index measurements 
for different values of the protector concentration. Owing to experi- 
moiitul difficulties results with the la.st two properties have not been 
decisive. Viscosity measurements have in the main confirmed the 
conclusions in Part I. 

125. A new method of investigating the kinetics of alcoholysis. 

S. S. JosHi and A. Joga Rao, Benares. 

Oespito the considerable amount of work which has been carried 
out by numerous workers on the above subject, but little quantitative 
information is available on the kinetics of this reaction with a few notable 
exceptions. The kinetics of the alcoholysis of methyl acetate by amyl. 
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isobutyl, and n-propyl alcohol were studied by following the viscosity 
variatioii of the mixture at two temperatures with the Sciirija t^'J)e of 
viscometer, and also using different amounts of hytlrogen chloride as a 
catalyst. In agreement with Kolhatker's residt.s (J.C.S., 1915 , 107 , 921 ) 
the reactions were found to bo unimolecular, and the velocity constant 
proportional to the concentration of the catalyst. Interesting results 
were obtained when isobutyl alcohol was used' at 25 °C. Plotting log 
of concentration against time, two straight lines inclined at an angle were 
obtained, giving two series of values for the velocity constant. Tin's 
feature disappeared when the same reaction was carried out at 30 C. 
Results similar to the previous case were obtained at 30 C. in the 
alcoholysis by normal j^ropjd alcohol. A teniafhe suggestion ha.s been 
ma<lo that those reactions proceed in two consecutive stage.s. 

126. Distribution of benzoic acid between toluene and water 
in the presence of electrolytes. 

iS. S. JosHi and K. P. Haldak, Benares. 

^-listribution of benzoic acid between toluene and water was 
studied when the latter contained varying amounts of NaCl, KCl, 
BaCla, CaCla, Ce(N03)4, Zr(N03)4. Th(N03)4, H2S()4, HNO3 and HCl. 
Jt wa.s found that k, the distribution coenicicnt fell progressively as 

^i^^t^rolyte added was incren.sed in the case of the 
lii’st four salts and sulphuric acid. This diminution was exactly linear 

yxxVl ^ remained constant with varying amounts of 

^(N()3)4 and ThfN03)4 present in the aqueou.s phase. In the case of 
•Ii; i'” , i-tW<.)3, k diminished to a minimum which remained unaltered 
with further and large additions of the acid to the water, the value of 
the constant minimum being the same in both the series. Interesting 
^siilts were obtained when k was determined with a given amovmt of 
in the aqueous phase; this amount was varied for different series. 
It was found that with KCl, k increased to a 7 naxtmum and then dimi- 
nished. Just the reverse was the case with BaClg. which gave jnha'ma. 
It must be pointed out here that within the range of benzoic acid con- 
contrati^s used, when the aqueous phase was pure water, k was con. 
stant. Experiments were also carried out to investigate the influence 
on the solubility of benzoic acid in water in the presence of the salts 
menti^ed above. An attempt has been made to relate the above results 
with the ionic strength, the state of hydration of the added electrolytes, 

the variable ionisation of benzoic acid in the aqueous layer and its polv- 
merisation m the toluene layer. * ‘ * 


127. Kinetics of sucrose inversion, produced acUabetically. 

S. >S. JosHi and Gurudas R. Phansalker, Benares. 

was energetics of sucrose invei-sion, it 

^^aeitv of reaction occurred adiabetically. the heat 

fo? the^infroolL se«s>bly constant, fairly concordant values 

sucrose sZVlo f coefficient were obtained for variously concentrated 
Uwe enrvis « r”' of the gradients of the' time-tempera- 

IccLacv of ro interval was about one degree C.. and the 

tW the mil ho i ^ It considered 

of a reacthin P“*-‘>cuIarly useful in investigating the initial stages 


128. Decomposition of paraffins in electric discharge. 

S. S. JosHi and Sarju Prasad, Benares. 

collial^^iil^fioM paraffins were subjected to ioni.sation by 

coUision m fields duo to continuous, and alternating (at commerciS 
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frequencies) potentials. Under the available conditions of electric supply 
the decomposition of the paraffins was more appreciable under the former 
conditions. The final mixture consisted principally of hydrogen, methane 
acetylene, and ethylene. Data are given, when the reaction was carried 
out in (i) vacuum, (ii) in nitrogen, and (iii) hvdrogen. The electrical 
conditions were \aried in respect of the (i) applied voltage, (ii) the 
secondary current, (m) the frequency, and (iv) the capacity introduced 
in the high tension circuit. All these factors were found to influence 
both tlie rate of change and the composition of the reaction mixture. 
'Fhe progress of the decomposition was followed by (i) the pressure-time 
curves, and (ii) by analyses of the mixtures at different stagea of the 
decomposition. 


129. Kinetics of the decomposition of trichloracetic acid in 
aniline. 

A. N. Kappanna and H. W. Patwardhan, Nagpur. 

A study of the kinetics of the decomposition of trichloracetic acid 
in aniline and aniline-benzene and aniline-toluene mixtures has been 
made. Benzene ami toluene arc inert so fur as trichloracetic acid de- 
composition is concerned. For the same concentration of the acid, the 
velocity of decomposition of the acid diminishes with diminution of ani- 
line concentration in the mixtures. The results obtained, indicate that 
aniline molecules take part in activating the trichloracetic acid molecule 
and the order of reaction, with respect to aniline, has been found to be 
two. 


130. The photo-reduction of ferric chloride in alcoholic 
solutions. 

Mata Prasad and P. S. Limaye, Bombay. 

The photo-reduction of alcoholic solutions of ferric chloride in (a) 
Hunlight, and (6) artificial light tokes place in two stages. The order 
of the photo-reduction in the first stage, in both the cases, is zero mole- 
cular but in the second stage, it is unimolecular in the first case and zero 
molecular in the second. The extinction coefficient measurements of 
the solutions exposed to artificial light and the conductivity measure- 
ments of solutions exposed to sunlight also show a sudden decrease in 
value after some time. The change in the stage of the reduction from 
one to the other is not due to the formation of colloidal ferric hydroxide, 
ns it has been found to retard the reduction in both the stages. In sun- 
light, lower wavelengths are more active and greater reduction takes 
place in composite light than that in its .separate constituents. 

The value of the quantum efficiency for solutions of concentrations 
between 0*1 M. and 0'2 M. lies between 1 and 3 at 30'^ for radiations lying 
in the visible region and it increases with (i) temperature, (ii) concentra- 
tion of the solution, and (iii) frequency of the incident light. 


131. Note on electrical adsorption. 

A. Ganouli, Chandernagore. 

In a previous paper [Knr and Ciunguli, Zeit,Jur. Phy., St, 411 (1930) ,*■ 
Ganguli, Ind. Phy. Math., .9, .53 (1923)] Langmuir’s equation was extended 
to derive expressions for electrical adsorption. There we assumed the 
simultaneous atlsorption of the similarly charged ions ns well. The 
ionic antagonism, initial increase of charge of colloidal particles, charge 
roversal, anomaly of the valency rule can only bo explained on the assump- 
tion that besides electrostatic forces, the physico-chemical adsorption 
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forces ai’e also in operation [cf. DYxqt, J ,I .C.S.^ 4, 173 (1927)]. In the case 
of anomalous behaviour of coUoirlal solutions and dilution again, the 
adsorption of like ions must be taken into account. 

Previously, we simplified the equations by neglecting the area correc- 
tion. Proceeding in the rigorous manner we obtained the charge due to 
adsoiption of uni univalent ion 

_ F J 1 I 

+ . Qz-F^ 

V RT l+lSe“ RT 

c c 



where 


, (27rmi RT)^ 


and 


, _ (27r?»2 R'I')k 


On assuming for i)=0, xft — 0, we obtain the simple equation deduced 
before. 

In order to have net electric charge we are to introduce another 
factor rfo corresponding to Debye-Huckely expression for interionic 
attraction [cf. Muller, Koll. Chein. Bei 26, 271 (1928)] 


_ JDRTcI 


FiP 

2RT 



FiP 

2RT 


or 


’70=i?1 + ’?2 = 


^ JdRTc F>P 
kRT 2tT RT‘ 


From Debye’s theory a 

the electro kinetic potential decreases as ^/c. The evaluation of 4, 
also involves the dielectric constant and there are controversies as to 
whether the dielectric constant of the bulk of the medium or that of the 
hquitl enclosed within the double layer is to be chosen. Neglecting the 
effect of similarly charged ions, the effect of the valency (zi) coagulating 

ions will be indicated by the exponential factor c~*‘. Thus the coa‘mlat- 
ing concentrations of mono-, bi-, tri-, and tetravalent ions will be as 

F4f 2F4, 4F<p 

Cl ; C 2 : C 5 : C4=:e RT RT RT • 


132. Note on adsorption of gases by solids. 

A. Gangtjli, Chandernagore. 

bv the ^fiF®? Langmuir’s adsorption formula? were derived 

n onlv on!! two cases when an adsorbate molecule occupied 

caL r centre. (2) n-adsorption centres. For the second 

shown adsorbate molecules was proposed. It was 

to thn *!? adsorption potential of Polanyi corresponded 

Recently London [Z. Fhys. Chem., IIB, 222 
if 'Yf''®-*«echanjcal method for calculating heat of 

agreement between observed 
^ for mono-molecular layer. This 

nf a though there is a theoretical possibility 

^ adsoiption potential with the distance, the valde for the 

th« to u„i„,olecular adsorption is of impoi^ance! 

i.e. the maximum adsorption potential is identical with the* heat of 
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effect on adsorption* considers impurities to have marked 

change (surface dissociation) explains the 

tained bv thel3ho • T ternperature and the theoretical values ob- 

atoms as well ns the number of dissociated 

remTrkabir manLr dissociation may affect adsorption in a 

of soecific siirf«e<» 1 urther experimental work on the measurement 

^n ' w^ h temof ; ^^ture of the surface, and the variation of 

culties and JIK!- pressure are required for clearing up the diffi. 

culties and obtaining a true picture of adsorption. 


133. Adsorption of benzoic acid from mixtures of polar and 
non-polar liquids. 

P . G. Desai, Bombay. 

adsorption of benzoic acid by animal charcoal from three types 
I the following binary mixtures was determined : — 

(1) ^\ hen both the components are non-polar. 

(-) When one component is polar and the other non-polar. 

(•>) When both the components are polar. 

I t has been found that in case (1) the adsorption-composition curves 
are almost straight lines while in the two remaining cases, minima are 
generally obtained on the adsorption-composition curves. In the mix- 
tures studied, no case is kno\vn whore a maximum is obtained on the 
adsorption-composition curves. 

It has been shown that in most cases, where maxima are obtained 
on the solubility-composition curves, minima are obtained on the 
adsorption-composition curves. 


134. Adsorption of benzoic acid from polar and non-polar 
liquids. 


P. G. Besai, Bombay. 

The adso^tion of benzoic acid by animal charcoal, zinc oxide 
aluminium oxide and fullers earth from polar and non-polar liauids 
was determined. ^ 


adsorption by zmc oxide was the greatest, while 
that by fullers earth was the least It is also found that adsorption 
from non-polar hqn.ds is fester than that from polar Uquids. It is 
shown that an inverse relation exists between solubility and adsorpt 


ion . 


135. Effect of polar and non-polar solvents on the solubilities 
of cinnamic, phthalio and succinic acids. 

P. G. Besai, Bombay. 

The solubilities of the three acids differing greatly in their polar 
character wore determined in a number of polar and non-polar solvents. 

It is found that the solubilities of the acids in the non-polar and 
slightly polar solvents are m agreement with the polar nature of the 
solutes. With highly polar solutes like the phthalic and succinic acids 



Section Illy Chemistry, 


41 


their solubilities in the non polar solvents are negligible while the solu- 
bility of the less polar ciimainio acid is appreciable in the same solsents. 
The solubilities in the more polar alcohols were not in agreement witn 
the polar character of the solutes. 

136. Solubilities of benzoic and salicylic acids in mixtures of 
organic solvents. 

P. G. Desai, Bombay. 

In continuation of the work (Froceedinffs Indian Science Conqrei^^, 
1932, Section of Chemi>^try), the solubilities of the two acids were deter- 
mined in some more binary mixtures. It is found that when both t le com- 
ponents of the mixture are non polar, the solubility composition curves 
are almost straight lines, whereas in the case of a mixture of chloroform 
with non polar liquids, the solubility-composition curves were con\ex 
towards the composition axis. With mixtures of alcohols with non- 
polar solvents and nitrobenzene, the solubility increases with the addition 
of alcohols, reaches a maximum and then decreases. The same was found 
with mixtures of nitrobenzene with the non-polar liquids. 

137 . Viscosity of sulphuric acid solutions and hydrate forma- 
tion. 

Balbhadra Prasad, Cuttuck. 

viscosity of sulphuric acid solutions Ls measured at a number of 
concentrations. The results are shown graphically and in tabular forms. 
In one graph, viscosity is plotted against concentration, and in another, 
the rate of variation of viscosity with concentration against the corres- 
ponding concentrations. From these two graphs the existence of four 
hydrates : trisulphuric monohydratc, and monosulphuric half-hydrate, 
monohydrate and dihydrate is derived. The po.ssible electronic con- 
figurations of the hydrates have also been suggested. 

138. A critical examination of the various empirical formulae 

connecting viscosity, temperature and density. 

Balbhadra Prasad, Cuttuck. 

Various formula? have been suggestefl coimocting the viscosity of 
liquids with temperature and with ilensity by various workers. The way 
in which viscosity, density, and absolute temperature are connected 
depends on a number of factors, e.g. molecular weight, the kind of linkages 
in tho molecule, etc. No formula is satisfactory for a number of liquids. 
Even in the homologous series the formula for every liquid has to be 
slightly different. 

139. Velocity of reactions in heterogeneous systems. 

D. D. Karve and K. K. Dole, Poona. 

Reaction velocities in heterogeneous systems are expected to depend 
on a number of factors, chief amonc them being the extent of the surface 
of contact between tho phases and the velocitv of the diffusion of the 
products of reaction from these surfaces into the interior of the phases. 
The reaction chosen for the study of velocity was that between carbon 
disulphide and caustic soda in different concentrations. 

If the chief product of the reaction, viz. the thiocarbonate is oxidised 
off as soon as it is formed, the result would be practically the same ns 
that of diffusion into the interior of the aqueous phase. This is brought 
about by the addition of hj-drogen peroxide and the odditioii of varying 
quantities of this substance to the reaction mixture increases the velocity 
in proportion to the amount and concentration. 
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UO. On the -nave statistical theory of the mechanism of 
chemical reactions. I. — Unimolecular reactions. 

A. Gangitli, Chandernagore. 

By extending a method due to Kar and the author, applied to the 
case of radioactive dismtegration. damped wave equations have been 
obtained for the phase space in the configuration of the original reacting 
substance and intro^icmg a potential barrier, the following expressions 
for the velocity coefficient have been derived 


j;- >/A{A-Q).e kT 

(First approximation) (I) 

(Q-A) A 
JA ■ e-RT- 

(Large damping) (2) 

ki^c sIA{A~Q ) Jc 
h 

(Small damping) (:i) 

Here Q in the heat of reaction. ' A ' if* the ‘ heat of activation ’ or the 
energy required to bring the molecules to a state, such that the spontaneous 
tinmpmg (as in the case of radioactive decomposition) may take place, 
Innguage of qtiantiim mechanirs, tho resonance energy such that 
tho nnstausoh ' may take place between the configuration in which the 
molecules nro present oa an entity and that in which the resultant pro- 
ducts are loosely held* In fact * A’ then becomes identified with the 
internal energy of the undecomposed molecules which again is equal to 
that of the system in which the resultant products are loosely held. 

$ and k are factors involving A, Q, and I the minimum distance at which 
attraction between the two components may exist. For Equation 

( 1) reduces to an expression .similar to that obtained before by Du.shmen, 
Polanyi. nnd Wigner, and the author. Equation (2) is similar to that 
obtmned by Roginskey and Rosenkowitoch from wave mechanics. Tlie 
variation of k, at very low pre.ssure is accounted for as due to change in I 
and also the damping coefficient, since this last is affected when the density 
is very small. A mechanism of activation is discussed. 


V^(17 + Q-2A) - 


kT 


141. The effect of salts, emulsoids, colloids, and some organic 
substances on the action of diastase on starch. 

P. S. Vabma and Sheonath Prasad, Benares. 

The results obtained by the previous workers on the effect of salts- 
on the action of diastase on starch are conflicting. Attempts have been 
mode to study the effect of the 8u)}6tances mentioned above in a more 
systematic manner under similar experimental conditions. In certain 
cases, the action of diastase is increa.sed very considerably whereas in 
others it is either retarded very appreciably or inhibited altogether. 
In tho cose of certain salts, tho stren^h of the solutions of the salts used 
has also a considerable influence. With aluminium chloride, for example, 
there is almost inhibition by N/10 solution, whereas there is a considerable 
activation by N/lOO solution. 
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142. Esterification equilibrium in the vapour pliase. 

XI, _ V. Valvekab and S. K. Kulkabni Jatkar, Bangalore. 

In a previous communication it was shown that the equilihriuni 
eonvei-sion of an equimolecular mixture of ethyl alcohol and acetic aoi<l 
was 75 per cent, at 230^ using potash alum and silica gel ns catalysts 
This work has been continued in order to hnd the temperature coeHicient 
of the equilibrium constant. With equal rates of flow ferric alum, 
phosphoric acid, sodium h>’drogon sulphate, potassuim hydrogen sul- 
fate, silica gel alone and with 10 per cent, /.irconiuin oxide and activated 
carbon gave at 150^ 5. 75. 40, 80, 50. 38 «nd 75 per cent, conveijions 
respectivelv- The conversion with potos.«ium hydrogen sulphate a.s the 
catalyst did not increase with reduction of rate. The re.sult was con- 
firmed by approaching the equilibrium from both directions. 


143. The influence of Ni-Th-Ce promoters on the catalytic 
activity of Fe-Cu catalyst, supported on asbestos 
(Fe ; Cu:;4: 1) in the synthesis of petroleum hydro- 
carbons from water-gas at ordinary pressure. 

J. C. Ghosh and Suhumar Sen, Dacca. 

It was found that the Fe-Cu catalyst of Fischer could be improved 
bv using Ni as promoter. The best results were obtained with a catalyst 
of the composition Fe-Cu-Ni (4:1: -22) containing traces of Th and 
Co (Ni : Th : Ce : ; 8 : -95 : *13) when, at 250 C. at a rate of passage 
of 10 c.c. per minute over 10 c.c. of catalyst material, a conversion of 
21% by weight of the reacting gases was obtained at a single passage 
wiUiout any deposition of C. 

Experimental data for a continuous experiment oxten<ling over 
14 hours are given below ; — 

Wt. of water-gas passed Wt. of hydrocarbon Heat of combustion 
over catalyst 5-49 gms. obtained 1*14 gnw. of reaction products 

Heat of combustion Theoretical yield of 23,500 cal. 

16,100 cnl. hydrocarbon ; — 1*3 

grams. 

By following the reaction quantitatively it wa.s found that there 
wius always a periodic variation of the unsaturated-hydrocarbon-content 
of the effluent gases and under certain conditions of their other con- 
stituents ns well. 


144, Influence of temperature and light intensity on photo- 
synthesis and respiration. 

N. R. Dhar, Allahabad. 

l. The AiTheuiuB relation connecting velocity and Icinperaturo 
of a reaction which is applicable to ordinary chemical reactions, is not 
valid in the case of the influence of temperature on photosynthe.sis in 
plants. The non-applicability of the Arrhenius relation to photo- 
synthesis and many other phenomeua in plant life can be explaim'd from 
the following considorations : — 

(a) It appears that in plant life, the following opposing reactions 
are taking place : — 

nC02 •+ nH2^^^nCH2^ + n02- 

The direct action (photosynthesis) is being opposed by the reverse reac- 
tion (respiration) which increases according to the law of mass action 
with increase in the concentration of carbohydrates formed from photo- 
synthesis. 
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( 6 ) There is reason to believe that the velocity of respiration in 
plants IS appreciably acceJerateil by light. " 

than* tL?o„‘photosynfhltk.'’''™‘''™ ‘o Sreatev 

2. The greater influence of temperature on photosynthesis in 

thrforTeoine^'^‘^"^ ‘^^I explained from 

a e ‘ needless to assume that there 

t'vo reactions involved m photosynthesis. 

^>, 1 ^ K It of Willstalter and Stoll that leayes of low 

chlorophyll-content show a lower acceleration of photosynthesis with 

increase m temperature than the leayes of high chlorophyll-content 
have also been explained from the same point of view. 

u II • u , experiments of Willstotter and Stoll showing that in chloro- 
phyll-rich leaves an increase of light intensity does not affect photosyn- 
thesis have been explained from the view-point of ‘ exhaustion effect ’ 
as observed m ordinary photochemical reactions. 

+1 e*‘ Tu*'^ oxygen is essential for photosynthesis appears to be due to 
the tact that plant life depends on oxygen respiration and the activity 

•of the plant and along ivith it its photo.synthetic power depend on its 
re.spiratory activity. ^ 

6 . The photosynthetic activity is exceedingly^ high in young leaves 
and 18 not proportional to the chlorophyll-content. This is because 
the respiratory activity of young leaves is very high. In plant life, as 
veil as m animal life, metabolism decreases with age. 

1 Vl p!***'^^ the absence of iron compounds, respiration and 

photosynthesis become defective as in chlorotic plants, because iron 
compounds accelerate respiration. 

animal world, the length of life depends inversely as the 
rate of living. The duration of the catalytic activity of an active catalyst 
appears to be short. These considerations are applicable to plant life 

9. The phenomenon of * solarisation ', that is, the disappearance 
of carbohydrates formed from photosynthesis after prolonged illumina- 
tion appears to be due to respiration, that is, their oxidation by oxygen 
in presence of light. The respiration, that is, the oxidation of carbohy- 
drates is also increased by increase of temperature caused by light absorp- 
tion. 

10. The compensation point, that is, the light intensity at which 
the photosynthetic and respiratory activity of plants compensates each 
other, decreases with decrease of temperature. 

11. Respiration appears to be the more fundamental reaction in 
plant and is more important to plant life than photosynthesis which 
predominates in plants only under restricted conditions of temperature 
and light intensity. 


145. Formaldehyde in rain water. 

N. R. Dhar a7id Atma Ram, Allahabad. 

1. It hos been observ’ed that fre.shly collected rain water contains 
formahlehyde to the extent of 0*001 to 0 00015 grams per litre. 

2. The amount of formaldehyde in rain water increases if the rain 
is preceded by bright sunny days. When the days are cloudy and there 
are frequent showers, the amount of formaldehyde decreases and may 
be altogether absent immediately after a very heavy shoAver. 

3. The rain water should bo immediately analysed when collected, 
l.iecauso a part of the formaldehyde is lost by vaporisation and another 
part by polymerisation. 

4. Tt is believed that the formaldehyde in rain water is formed 
l>y the combination of carbon dioxide and water vapour present in the 
atmosphere by the absorption of ultra-violet light from the s\in. 
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5. Formaldehyde in rain water cannot be due to the photo- 
dccomposition of substances of vegetable origin. 

(i. Formaldehyde vapour shows a light absorption between 3700 
and 2500 A°, the maximum absorption being at 2035 A , characteristic 
of aldehydes. It appears that not only ozone absorbs radiations of short 
wavelengths from the sun, but the formaldehyde i>resent in the atmos* 
jihere also absorbs solar ultra-violet radiations. 

7. It appeal's that the water molecules are decomposed by absorp- 
tion of short-wave radiations and the hydrogen atoms set free reduce 
carbon dioxide to formaldehyde, which may bo formed in the atmosphere 
at heights less than those where ozone is generated. 


146. Formation of periodic precipitates in tlie complete absence 
of gels. 

N. R. Dhar and R. N. Mittra, Allahabad. 

In a recent note to Nature, it was reported that periodic precipitates 
are obtained in the coagulation of sols of ferric, chromic, and stannic- 
hydroxides by electrolytes. The authors have now obtained similar 
periodic precipitates with sols of ceric, zirconium, thorium hydroxides 
and vanadic acid and ferric arsenate when coagulated by univalent 
electrolytes. For obtaining this periodicity, the sols must be fairly pure 
and the velocity of coagulation low. The authors have determined the 
adsorption of the hydroxide sols by their respective hydroxides in the 
precipitated condition, and have observed that when the sols are fairly 
pure they are markedly adsorbed by their precipitates. These results 
on Liesegang ring formation obtained in the complete absence of a gel 
or a foreign medium are due to the adsorption of the sols by their pre- 
cipitates. Hence, in order to obtain Liesegang rings, it is necessary 
that the sol and its precipitate should co-exist fora sufficiently long time. 
All these results are easily explained from the theory of Liesegang ring 
formation advanced by Dhar and Chatterji in 1924. 


147. Constitution of iodic acid and potassium iodate. 

M. R. Nayar and Tota Ram Gairola, Lucknow. 

From precipitation values of colloidal solutions by means of electro- 
lytes Dhar and co-workers found that iodote ion probably was bivalent. 
(Dhar, J. Ind. Chem. Soc., 1928, p. 591; ibid., 1932, p. 322.) They 
have attempted to solve the problem by three methods : — 

(1) Ostwald's conductivity method. 

(2) Flectrometric titration of HIO 3 with NaOH by means of an 

oxygen electrode. 

(3) Determination of Van’t Hoff factor from freezing point de- 

pression of KlOa solution. 

All the three methods give indications that iodates in solution contain 
only two ions and that iodic acid is probably mono-basic. 


148. Studies on crystallisation and super-saturation. 

M. R. Nayar and L. N. Sri\’'astava, Lucknow. 

In continuation of the work reported before the Academy of Sciencea, 
(PTOceedinf/ft, Vol. I, Dec. 1931), the authors have determined 
the supersolubility curve for oxalic acid in water, and the curves for 
other substances are being obtained. 
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149. Study on the arsenic content of the sandalwood and oil 

derived from trees treated with arsenical solutions. 

A. V. Varadaraja Iyengar, Bangalore. 

It has been shown by the author elsewhere that a very strong solu- 
tion of arsenic kills effectively diseased sandal plants. In view of the 
fact that the heartwood and oil from sandal trees are used in medicine 
and industry, it was desirable to know whether arsenic' passed into the 
heaitwoo<l and also into the oil. For this purpose, the heartAvood from 
treatetl trees was dij^ested with a mixture of HNO 3 and H 2 SOJ in the 
proportion of 7 : '.i and after complete removal of nitrous fumes, the 
residue was tcstcil for arsenic by the Gutzeit method. It was found that 
the heartwood contained arsenic as AS 2 O 3 to the extent of 0 00000 % to 
0 00002 ”^, and in a few cases no trace of arsenic could be detected. 

The oil was extracted by the solvent method, digested and tested 
f<jr arsenic by th^* method detailed above, with the result that no arsenic 
c«^uld be detected. The extraction has been carried out by the stream 
flist illation method and the oil is being tested for its arsenic content. 

150. Dilatoinetric studies in enzyme action. Part III. — 

Glucosides. 

H. B. Sreeuangachar and M. Sreenivasaya, Bangalore. 

A dilatometric st«idy of the enzyme hydrolysis of three glucosides, 
amygdulin, arbutin, and salicin has been made by means of the dilato- 
meter described before (•/. Indian In^f. Set., 13 A, 1932). 

The amount of reducing sugar liberated in a given period is pro- 
portional to the volume change occurring in the dilatometer. The con- 
traction constant per grammolecule of the glucoside is calculated from 
tlie observed flepression and the corresponding amount of glucoside 
liyrlrolyscd. 

Eimulsin-salicin system gives a contraction constant of 4' 10. Jn 
the cjise of emulsin-ainygdalin and emulsin-arbiitin however no volume 
change is observed diiring hydrolysis.^ 

The* signifieance of these results is discussed. 


151. Dilatometric studies in enzyme action. Part IV. — 
Polysaccharides. 

H. B. Sreeranoachar aTid M. Sreenivasaya, Bangalore. 

The hydrolysis of the two colloidal polysaccharides, starch and gly- 
cogen, by four different diostases, paucreatin. ptyrdin, malt diastase, 
and taka-diastase has been investigated in the dilatometer. The con- 
traction constants of the reaction are calculated on 100 gms. of the 
substrate. 



Pancreatin. 

Ptyalin. 

Malt 

diastase. 

\ 

Taka- 

fUastase. 

1 

1 

Starch 

0 G 8 

1 

0-676 

0-79 

1-57 

Glycogen 

0-4C 

0-83 

0*54 

1 

1 

1-47 


The constants tabtilatctl above reveal that starch is hydrolysed by 
pancrotttin and ptyalin to very nearly the same extent while malt an<l 
taka-diastasos carry on the reaction to a further stage, the taka-diastase 
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bringing About the maximum hydrolysis. In the Civso of glj'cogen -hydro- 
lysis also, pnncroatiu giv^es the least and taka-diastase the highest 
depre-ssion. 

In every case the reaction has been followed by an entirely indepen- 
dent chemical method involving the estimation of the reducing sugars 
released during the hydrolysis. It is therefoi*e po.ssible to correlate the 
total depression with the amo\mt of sugar liberated and arrive at a con- 
stant which has a relation to a grainmolecule of sugar. 

152. Dilatometric studies in enzyme action. Part V. — 
Estimation of urea and arginine. 

H. B. Sreerangachar and M. Sreenivasaya, Bangalore. 

Changes in volume which accompany enzyme reactions are pro- 
portiojial to the amount of svibstrate hydrolysed. The x contraction 
constants of enzyme-.substrate sy.stem.s which can be determined are 
useful in the estimation of substrates in physiological fluitls. The con- 
traction constants of urease-urea and arginasc-arginine which have 
been foxind to bo 24‘13 and 5-02 respectively have been utilised for the 
estimation of urea in urine and arginine in gelatin and casein hydrolysates. 


* 

1 

1 

\ 

Urea in 1 litre of ^ 

urine. 

Percentage of 
arginine in. 

1 

1 

! 

1 

1 

Urine 

Urine 

Gelatin. 

Casein. 

1 

No. 1. 

1 

No. 2. ' 

\ 

1 



1 gms. 

gms. 


! 

Dilatometric method . . 

1 6 085 

5-82 

7*95 

3-52 

Chemical method . . 

0-3I7 

t 

5*04 

7*8 

.3*33 


The results of dilatometric estimation as well as those by chemical 
methods of estimation are in fair agreement. 


153. Dilatometric studies in enzyme action. Part VI. — 

Kinetics and contraction constants of Inulin-luulase 
system. 

N. Keshava Iyengar and M. Sreenivasaya, Bangalore. 

The kinetics of inulase have been investigated in the dilatometer and 
also followed chemically by periodic estimations of the fructose produced 
diwing the reaction. The two sets of results reveal a definite propor- 
tionality of the dimoamteric depressions with the amounts of sugar 
liberated. The contraction constant which has been calculated per 
100 grams of the substrate is found to be 3*65. When expressed on the 
basis of a grammolecule of sugar produced, the contraction constant 
attains a value of 7*1. 

154. Dilatometric studies in enzyme action. Part VII. — 

Hydrolysis of glycine anhydride. 

M. Sbeenivasan and M, Sreenivasaya, Bangalore. 

The hydrolysis of glycine anhydride to the corresponding dipeptide 
and the dipeptide to two molecules of glycine has been followed in the 
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cUlatoineter. The first reaction involving the fission of the di-keto-pinera- 
zine ring, is brought about by dilute (N/10) alkali and is accompanied 
by a rise in the dilatometric column. The reaction roaches an equili- 
brium in about 10 to 12 hours, after which the reaction mixture is ana- 
lysed for the free amino-nitrogen which gives a measure of the dipeptide 
produced. The observed dilatometric elevation is proportional to the 
amount of the anhydride hydrolysed and therefore the elevation constant 
per graminolecule of the anhydride can be calculated. In the case of 
di-keto-piperazine the elevation constant is found to be 7-6. 

The hydrolysis of the dipeptide is being followed by enzymes in the 
dilatometer to determine the constant for the second stage of the re- 
action. 

155. Studies in the resistance of sandal plants to spike disease. 
Part III. — Nitrogenous constituents. 

Y. V. Sreenivasa Rao and M. Sreenivasaya, Bangalore. 

In a preceding communication {Irulian Science Cofigrest Abatract-'i, 
1031, Sci'tion of C'hem'strtf) it was pointed out that leguminous hosts in 
general render the parasitic sandal plant particularly susceptible. The 
chemical factors which influence susceptibility and resistance to disease 
have now been investigated particularly with reference to the nitro- 
genous constituents, some of which appear to encourage the rapid 
multiplication and increase the virulence of the infective principle. 

Susceptible sandal plants nourished by hosts like Acaria farneaiana 
are characteri.sed by a high content of basic nitrogen while those fed 
by hosts like Margosa, Rutea graveolens contain a high percentage of the 
non-basic fraction. 



f 

( Restths expressed 

on percentage total 

Form of Nitrogen. 

water soluble nitrogen. 

Susceptible sandal. 

Resistant sandal. 

Ihisic 

16-78 

6-4 

Non-basic 

70-00 

900 


A detailed analysis of the nature of basic and non-basic fractions 
is in progress. 


156. Contributions to the study of spike disease of sandal. 

Part IV. — Studies in the resistance of sandal to spike. 

M. Sreenivasaya and M. Srinivasan, Bangalore. 

Among the various factors known to influence disease-resistance in 
plants, the hydrogen ion concentration and buffering capacity play an 
important rflle. These two factors have been investigated with sandal 
plants which have been cultured in pots under controlled conditions and 
ill asaociotion with knowm host plants. The buffering capacity of the 
tissue fluids has been determined not onlj' with reference to the addition 
of alkali but also to the addition of acids. The significance of deter- 
mining the buffering capacity of tissue fluids to addition of acids is re- 
alised, if attention is called to the fact that with the onset of disease, 
acids accumulate in the plant and favour the growth of the infective 
principle. 
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Tile hydrogen ion concentration and buffering capacity of various 
tissues of the plant, leaf, root, bark, and wood have been separately 
determined with a view to locate the region of maximum and significant 
change with respect to the above two factors. In general, the tissue 
fluids of the spiked plant possess a higher buffering value with respect 
to either acid or alkali. This can be correlated with the increase in the 
amino-nitrogen occurring with the onset of disease. The maximtim 
change in the buffering capacity is found to occur in the root. The 
results are given in the following table : — 


Leaf 

Root 

Bark 




Volume of titre to shift 



pH by unity for 



2 c.c. 

of sap. 


pH. 





; Acetic acid 

NttOHN/iO 



N 10 c.c. 


Healthy 

.'5- 4 

30 

OG 

Spiked . - 

50 

6*0 

0*7 

Healthy 

5*9 

0*4 

01 

Spiked . . 

5*3 1 

30 

0*3 

Healthy 

50 

30 


Spiked . . 

4*9 

5*5 


Healthy 

5*8 

0*8 


Spiked . . 

5*2 

2*0 

0*3 


157, Contributions to the study of spike disease of sandal. 

Part V. — Respiratory activity of diseased and healthy 
tissues and tissue fluids. 

N. Keshava Iyengar and M. Sreenivasaya, Bangalore. 

A respiration study of the healthy and diseased tissues and tissue 
fluids of sandal has been made emploj’^ing the Barcroft differential respiro- 
meter with modifications introduced by Dixon and Elliot {Biochem. J.j 
1930) for quick and efficient CO 2 absorption. Healthy tissues and tissue 
fluids produce twice as much carbon dioxide as that generated by corres- 
ponding dtseased materials. This significant result accounts for the 
accumulation of the products of incomplete combustion — the organic 
acids. The respiratory activity of healthy and diseased leaves at different 
stages of growth and after treatment with liquid air, has been made. 

158. On Inulasc. Part II. — ^Methods of purification. 

N. Keshava Iyengar and M. Sreenivasaya, Bangalore. 

Inulase from Aspergillus cultured on an aqueous extract of artichoke, 
is'^ossociated with other carbohydrases, more particularly ivith invertase 
which occurs in considerable quantity. 1 c.o. of the extract acting upon 
5 o.c. of 0*5 per cent, sucrose produces 15*5 mgms. of reducing sugar 
(calculated as glucose). Purification of the inulase extract, therefore, 
amounted practically to an elimination of the accompanying invertase 
and the adsorption method recommended by Pringsheim was followed. 
Calcium hydrogen phosphate exhibits a preferential adsorption for inulase 
which could be eluted out by citrate buffer at 3*8 pH. Sorensen’s phos- 
phate buffer at 6*8 pH was, however, found to be a more efficient elutant. 
Repeated adsorptions and elutions increase the purity of inulcise but 
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bring about a loss in the activity of the resulting extract either due to 
material losses of the enzyme or inactivation or both. 

Aluminhim and zirconium hydroxides were found to adsorb both 
the enzymes from the extracts quantitatively and this fact could be uti- 
lised for a preliminary puriQcation to eliminate the inert solids associated 
with the extract. 

Short period dialysis (48 hrs.) of the extract in parchment thimbles 
against a stream of distilled water shows that invertase passes out more 
quickly than inulase. Continued dialysis for 5 days results in complete 
passage of both the enzymes. 


159. Chemical examination of the seeds of Pongamia Glabra. 

M. C. Ttn^iMTN Katti, Bangalore. 

During the course of the complete analysis of the seeds with a view 
to find out the nature of the active principle responsible for the curative 
properties of the horujay oil three crystalline compounds in addition to 
Karanjin, have been isolated and their properties described. The active 
principle appears to be a viscous non-saponifiable resinous matter. Other 
constituents isolated from the seeds, are fatty acids, phytosterol, and a 
largo amount of sucrose. Clinical trials of the non-saponifiable resinous 
matter on a number of cases of skin diseases have confirmed the therapeutic 
activity of the oil. 

160. A preliminary study on the cultivation of Datura Stra- 

monium. 

M. C. TcnviMiN Katti, Bangalore. 

In order to study the climatic effects on and the seasonal variations 
in the yield and the alkaloidal content of D. stramonium leaves, experi- 
ments with small plots (lGxl2 feet) have been conducted. 

Tlie results obtained so far indicate that removal of flower-buds, 
as they appear, not only increases the yield of leaves by more than 100 
per cent., but also the alkaloidal content of the leaves from such plants 
increases by 30—40 per cent. 

It is reported that sun-drying has a deleterious effect upon the quality 
of the drugs. The analysis of the leaves dried in the sun and in a hot 
air oven (40-60°C.) did not, however, indicate any difference in the alkal- 
oidal content of the leaves. 

161. Indian aconites. 

M. C. Tummin Katti, Bangalore. 

In order to^ see if any of the varieties of aconites growing in Kashmir 
6ouId be substituted for the official aconite, Aconitum napallus, two 
samples of aconites, A. heterophyllum and A. chasmanthum, have been 
analysed os to their alkaloidal content. A. heterophyllum has been found 
to contain a sniall amount (0'047 per cent.) while A. chasmanthum con- 
tained nearly 7*0 per cent, of other-soluble alkaloids. The principle 
alkaloid (Indaconitine) from A. chasmanthum is not identical with aconite 
but has got very similar chemical and physiological properties. 

The tincture of A. chasmanthum when fresh is found to be physiolo- 
gically 13-14 times as active as a fresh tincture of A. napallus. 

Just like the official tincture (Tincture, Aconite, B.P.), the tincture 
prepared from A. chasmanthum also deteriorates considerably in its 
physiological action on storage. The rate of deterioration with respect 
to time has been studied and the results described. 
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162. Chemical examination of the Rhizomes of Rheum emodi. 

M. C. Ttjmmin Katti and Ghottse Mohiyuddin, Bangalore. 

During the course of the complete analysis of Indian Rhubarb, a 
number of compounds have been isolated. In addition to fatty acids 
and phytosterol, chrysophanic acid, frangula-emodin, rhein, a mixture 
of anthraquinone glucosides which on hydrolysis yielded chrysophanic 
acid ami another glucoside-rhaponticin in considerable amounts have 
been isolated and identified. 

163. Proteins of Phaseolus mungo. 

H. Jai Ram, Bangalore. 

The globulins from this legume have been obtained and fractionated 
into two distinct chemical entities differing from each other both in their 
content of nitrogen and sulphur. A very interesting feature is the 
existence in these globulins, of phosphorus which could not be eliminated 
in spite of repeated pvirification and evidence has also been obtaitied to 
show that it is in organic combination. The amount of phosphorus 
contained in any one of the fractions is constant for the particular glo- 
bulin but the two differ very widely in their phosphorus contents. Fur- 
ther work is in progress to study the biological value of the individual 
proteins and the nature of the phosphorus linkage involved in the phospho- 
proteins. 

164. The mechanism of sjTithesis of proteins in plants. 

K. S. Varadachak, Bangalore. 

In the previous years {Proceedings of the Indian Science Congress, 
Section of Chemistrg, 1931 and 1932) experiments were reported on the 
injection of nitrogen-starved sunfiowor plants {Helianthus annxis Linn) 
with potassium nitrate solution and on studies of the changes undergone 
by the absorbed nitrate. In the present paper the author has studied 
sampling the injected plants every two hours, day and night, and analys- 
ing the samples for nitrogen distribution. The Hassmann numbers 
are discussed in their correlation to the synthesis of protein in plants. 
There is evidence to suggest that the high percentage of humin fraction 
observed (sometimes fw high as 20 per cent, of the total N) is due to 
certain seasonal variations. Further experiments are in progress. 

165. The pigment of the flowers of Tagetes erecta, 

H. S. Mahal arid K. Venkataraivian , Lahore. 

The yellow colouring matter of the flowers of Tagetes erecta (Hindi 
and Hcngalee, Ganda ; Fnglish, the French marigold) has been isolated 
and identifled as the known quercetagetin, 3 : 6 : 0 : 7 : 3' : ^'-hexa-hy- 
droxy-Jlavone. 

166. Chemical investigation of Indian medicinal plants. 

Part I. — Preliminary chemical examination of the root 
bark of Capparis Horrida. 

S. N. Chakbavarti and A. Venkatasubban, Chidambaram, 

Madras. 

A systematic analysis of the root bark, which is used as a cure for 
•Cholera^ and m a sedative, stomachic, and anti-idriotio, has been made. 

active principle of the root-bark is an alkaloid which has been isolated. 
The physiological and pharmacological action os well as the composition 
and the constitution of this alkaloid are under investigation. 
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167. Chemical investigation of Indian medicinal plants. 
Part II. — Preliminary chemical examination of the 
leaves of Pithecolobium Bigeminum. 

S. N. Chakravarti and Krishnamurti Ganapati, 

Chidambaram, Madras. 

A systematic analysis of the leaves of Pithecolobium Bigeminum,^ 
which is used as a cure for leprosy and also as a stimulant to promoto 
the growth of hair, has been made, which shows that the active principle 
of the leaves is a mixture of acids, one of which is easily soluble in water 
but not in alcohol, whilst the other is readily soluble in alcohol but not 
in water. Alkaloids, glucosides, tannins, etc., were found absent. 


168. Colouring constituents of alkanet root. Part II. — 
Composition and derivatives of Anchusin. 

D. N. Majumdar and G. C. Chakravarti, Bangalore. 

The ether extract of the root from which alkannin has been removed 
previously, gives about a 25 per cent, yield of the second colouring matter, 
anchusin. It gives a potassium and a bariiim compound of the formula* 
CsoHa^OjiKjj and (C 3 oH 340 oK) 2 Ba respectively. The molecular weight 
of some simple derivatives also support the formula C 3 f)H 3 eOo for anchusin. 

A number of derivatives, C3 oH320q(COCH3)4 ; C 3 oH 3 i 09 (COCH 3)5 ; 
C3oIl34C7(OCH3)2 : C3 oH3207(OCH3)2(COCH3)2 ; C 3 oH 3209(CO . 05115)4 ; 

C 3 oH 320 {)Br 4 and CsoHsoOeBro have been obtained. 

Oxidation with nitric acid gives different products which are some 
complex nitro-carboxylic acids together with simple acids like oxalic acid 
and sviccinic acid. 


169. Colouring constituents of alkanet root. Part III. — 
Isolation of a new colouring matter. 

D. N. Mazumdar and G. C. Chakravarti, Bangalore. 

The residue of the root after exhaustive extraction with ether gives 
a third colouring matter for which the name alkanninin is proposed. 
The method of its isolation and purification is described in detail. Some 
simple derivatives have been prepared for finding out its composition. 


170. Isolation of /S-naphthylamine from coal tar. 

S. K. Ganguly and P. C. Guha, Bangalore. 

Though a number of bases have been isolated from coal tar, no 
mention is made in the literature nbo it the existence of j8-naphthylamine. 
Anthracene oil (b.p. 270'-.150\ Sp. Gr. at 25'^, 1*0310) is extracted with 
hydrochloric ivcid, the acid extract, steam-distilled and the bases, preci- 
pitated with caustic soda, subjected to fractional distillation. The frac- 
tion coming over between 190^-245® at 30 mm. is treated wth warm 
sulphuric acid (1:5) and on cooling the insoluble avdphate of the amino- 
base separates out os a solid which on being boiled with 10 per cent, 
caustic soda solution yields /S-naphthylamine as white shining crystalline 
plates. After crystallisations from water it melts at 112“, yield 0*56 
per cent. In this fraction. Identity has been confirmed by taking mixed 
melting point with a genuine sample and also from combustion results. 
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171. Examination of the Phenol and Cresol contents in the 

carbolic oil manufactured by Bengal Chemical and 
Pharmaceutical Works from Calcutta Gas Works tar. 

S. K. Ganguly and P. C. Guha, Bangalore. 

The middle oil (b.p. 1 70^-230^ ; Sp. Gr. at 25”. 0-0876) contains tar 
acids to the extent of 30 per rent., bases 2-0 per cent., and neutral oils 
67*4 per cent. The tar acids are repeatedly fractionated with fractionat* 
ing columns under standard conditions, with necessary corrections of 
temperature due to variation of pre.ssure. The phenol content found 
in the fraction up to 180” by ‘ Crystallisation point method ’ — 5*7 per 
cent.; ortho-cresol (b.p. 187 )— 11*98 per cent.; meta-cresol estimated 
os trinitro-compouiid {Z. Anqew. Chcm., 1900. 13, 7.59) — 2'17 per cent.: 
para*cresol and other higher acids of the serics---10- 15 per cent. 

172. Chemical investigation of the high boiling bases of an* 

thracene oil (B.p. 170”— 350°). 

S. K. Ganguli and P. C. Guha, Bangalore. 

Excepting the isolation of some high boiling bases like di-mothyl- 
quinolinos and acridine in the high*boi!ing fractions of the bases obtained 
from coal-tar, no work appears to have been done on the isolation of the 
bases occurring in anthracene oil. The high-boiling bases show sign of 
decomposition when subjected to ordinary process of distillation. Their 
separation has been tried by fractional distillation under highly reduced 
pressure, viz. 2-3 mm. Fourteen fractions, each dLstilling within a range 
of five degrees from 85®— 155®, have been collected and their specific 
gravity, rehactive index, and average composition studied to form an 
approximate idea about their composition. 

Attempts for the isolation of individual carboxylic acids by oxidising 
the alkyl groups {Ber., 1889, 22, 267) of the mi.xed bases have not been 
successful duo to the fact that the mixture of acids is obtained only as a 
semi-solid viscous mass. Isolation of three individual solid esters 
melting respectively at 208®, 201® and 101° (R-COO.CH 2 -CO.C 0 H 4 .C 5 H 5 ) 
has been effected. 

173. On the problem of identity of jute and cotton celluloses. 

J- K. Chowdhury and N. N. Bose, Dacca. 

The standard celluloses prepared from cotton and jute were subjected 
to different chemical treatments. Tho degree of acetylation and yield 
of the acetylatcd product, yield of methyl-glucoside anti of crystalline 
ghicoso, yield of collobiosc-octacetate, yield and methoxyl content of 
methylated cellulose — all gave identical results with both the celluloses. 
The viscose reaction, surface tension of viscose solutions and viscosity 
of solutions of cellulose and its carefully prepared derivatives, however, 
indicated wide difference in the case of the two celluloses. It is suggested 
that both the celluloses consist of glucose units only, combined together 
m a similar meumer. The number of glucose units is however different 
in the two cases — cotton cellulose consisting of a larger number of glucose 
units than jute cellulose. 

174. On the preparation of pure cellulose from jute fibre. 

J, K. Chowdhury and N. N. Bose, Dacca. 

Cotton cellulose prepared by the method of Correy and Grey without 
the use of bleaching agents and treated with 17*5% alkali in the cold was 
used 08 a standard for tho comparison of purity. Jute fibre, delignified 
by chlorine peroxide method, was extracted with hot water and then 
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alternately treated with boiling 5% alkali and cold 17°' caustic soda 
several times. In ash content, furfural value and solubility in 17°^ alkali, 
this jute cellulose was found to have identical values with the standard 
cotton cellulose. Lignin, urenic acid, fat, and resin were found absent in 
both the celluloses. 


175. Jute-leaves — Corchorus Capsularis. Part I. — Their 

chemical composition. 

N. K. Sen, Dacca. 

The present investigation forms a systematic analysis of the various 
substances present in the jute-leaves. The leaves of Corchorus Capsularis 
were extracted successively with the following solvents : — 

Per cent, of extract. 


Petroleum ether (b.p. 40*-.50*) . . . . 9 80 

Ethyl ether . . . . . . 2*01 

Chloroform .. .. 1-73 

Alcohol (93%) .. .. 12'26 

Water . . . . . . 7 33 

Residue . . . . 63*25 

Loss . . . . 3*60 


Total . . 100*00 


The light petroleum extracted a vegetable wax and essential oil, 
ether, chlorophyl and a small quantity of a crystalline solid of phenolic 
character, the chloroform, a trace of bitter principle and the alcohol, 
most of the bitter principle and of tannin but no alkaloids, the water 
extracted reducing carbohydrates and inorganic salts mainly potassium 
chloride. 

From the alcoholic extract of the jute-leaf a bitter siibstance was 
isolated os white amorphous powder which is identical with Capsularin 
isolated by Saha and Choudhtiry {J. Chem. .Soc., 1922, 121, 1044). It 
also boars a close relationship with Corchorin isolated from jute seeds 
by the author {Indian Science Congress, 1930). Further work on the 
constitution of the bitter principle is in progress. 


176. Pectins and hemicelluloses from some of the Indian 
fruits and vegetables. 

H. S. Sharma, Bangalore. 

Investigations on the pectin contents of some of the Indian fruits 
and vegetables reveal that some of them are excellent commercial sources 
for pectin, which is extensively used in the manufacture of jams and 
jellies. Pectin was isolated from palm-fruit, chow-chow, turnips, gourd, 
and papaya. Gourd and papaya especially contain at certain stoges of 
maturation, as much as 36 per cent, and 27 per cent, respectively of 
pectin, and therefore can be profitably used as commercial sources. Some 
of these pectins when precipitated with acetone and ethyl alcohol, give 
fractions whoso chemical nature is under investigation. The pectin 
from papaya when refluxed with dilute alkalies, changes into a product 
whose properties are very similar to those of the homicellulose obtained 
directly from raw materials. Further evidence of the degradation of 
pectin to hemicelluloses is being obtained by similar treatment of pectin 
from other sources. 

Investigations on the inter-relationship of sugars, pectins, hemi- 
celluloses, celluloses, and lignins are in progress. 
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177. Physiological products of the lac insect. Part I. — The 

nitrogenous constituents of the body and fluid. 

N. K. Ranga Rao and M. Sreenivasaya, Bangalore. 

Lac-encnistation containing mature insects, three weeks prior to 
swarming, after mechanical separation from the green twigs, was ground 
with 1*0 per cent, sodium chloride solution. The blood red extract 
was centrifuged to eliminate fat and suspended particles. The clean 
deep red extract, on acidification gave a nitrogen value of 12*1 per cent. 
The filtrate, on saturation with salt, yields a flocculent precipitate (B), 
which can be recovered by centrifuging. The clear centrifugate contain- 
ing all the lower serum-proteoses and poly -peptides represents the third 
fraction which was also subjected to ^'^an Slyke onaly.sis. A detailed study 
of the bases has been carried out by Kossel’s silver-baryta method. The 
basic fraction amounts to aboiit 50 per cent, of the total nitrogen and 
25 per cent, represents the histidine fraction. The analytical data 
.strongly points to the existence of a histoj>rotamino closely allied in 
composition to the protamine-like body isolated by Dunn from the 
testicles of Sardina Coonila. Further fraction of the serum proteoses of 
the blood is under progress. 

178. Shellac esters. Part I. 

M. Venugopalan and N. Narasimha Murty, Namkum. 

Attempts are made for preparing some shellac esters of glycerine and 
ethylene glycol with a view to improve the properties and increase 
the use of shellac in the various industries. Optimum conditions for the 
esterification process with regard to time and temperature of reaction, 
and the action of various inorganic catalysts have been studied. The 
different shellac esters prepared have been examined for such specific 
properties as colour, appearance, acid value, solubility in different sol- 
vents, resistance to water, effect of baking, etc. The use of these esters 
as possible substitutes for plastici.sers and also as a medium for preparing 
some adhesive compositions have been suggested. 

Fsterification with beta-naphthol, resorcinol, pyrogallol, etc., did 
not yield esters of any appreciable reduction in acid value. The pro- 
ducts obtained from these are hard and brittle but are greenish dark in 
colour. 

Experiments in connection with the preparation and study of the 
properties of some mixed esters of shellac in combination with other 
natural and synthetic resins such as rosin, copal, glytal, etc., are in 
progress. The use of these esters in tho development of some oil- 
vamishes is also being studied. 

179. Effect of plasticisers on shellac films. 

M. Rangaswami, Namkum. 

The effect of including a plasticiser in the composition of a shellac 
varnish on some of the properties of the resulting film has been investi- 
gated. 

Working with pure unbleached shellac varnishes it has been found 
that no advantage will be gained by plasticising the film from the point 
of view of both the amount of water absorbed and the opacity of the 
film as a result of water absorption since plasticised films are as much 
affected by water as pure shellac films ; plasticising will, nevertheless, 
improve the flexibility of tho film to a certain extent as a result of which 
the film will much less readily crack when subjected to alternating 
conditions of extreme drought and humidity. 




TwcTitieth Indian Science Congress. 


It has also been shown that the plasticisers will, to a small extent 
increase the resistance of the film to scratching and abrasion but^ill 

bending^elt^’ prevent the films from cracking when subjected to the 


180. Electro-deposition of shellac. 

N. Narasimha Murty, Namkuta. 

The colloid chemical aspects of alkaline solutions of shellac are dis- 
cussed. The experimental portion on the electro-deposition deals with 
the nature of the deposits obtained from (i) seed lac, (ii) ether-insoluble 
lac, (in) ether-soluble lac, (iv) shellac. The influence of chlorine ion is 
tound to be the greatest and that of acetate ion the least in obtaininff 
a polymerised deposit. The alcohol-soluble portion of the polymerised 
deposit consists of ether-soluble lac, while the alcohol-insoluble portion 
of the deposit consists of ether-insoluble lac. These results are in accord 
with the observations made by Harries and Nagel in studying the effect 
of hydrochloric acid on the polymerisation of ether-insoluble portion 
of shellac. The scope of further work in connection with electro-deposi- 
tion is indicated. ^ 


181. Structure of Psoralen — one of the constituents of the 

seeds of Psoralea Corylifolia (Linn). 

H. S. Jois and B. L. Manjunath, Bangalore. 

A small amount of solid material separated from the oil obtained by 
the extraction of the seeds of Psoralea Corylifolia with low boiling petro- 
leum (yield 0 2 to 0-3 per cent, of the weight of the seeds). The substance 
was rcsolyetl into two constituents by repeated fractional crystallisations 
from various solvent.^. The main component, CnHoO-, named Psoralen 
molted at lOS” and the other at 113°. Both of them were found to be 
lactonic bodies. 

Psoralen can bo crystallised from water in long colourless needles, 
and po.ssesses a distinct aromatic odour. The alkaline solution is reduced 
by moans of sodium amalgam and di-hydro-psoralic arid is precipitated on 
acidification. This acid when distilled in vacuo gives di-hydro-jjsoralen, 
CiiHsOg. Psoralen, when treated with methyl sulphate, gave the methyl' 
ester of methoxy-psoralic acid from which the free acid could be obtained 
by saponification. 

Evidence is adduced to indicate that Psoralen may be regarded as 
belonging to the class of Cumarino-Cumarones and is the parent substance 
of the Bergapten group. 

Further detailed studies are in progress. 

182. The chemical examination of the roots of Arisiolochia 

Indica (Linn). Part II. 

B. L. Manjunath, S. Siddappa, and S. Venkata Rao, 

Bangalore. 

The alcoholic extract of 75 Kg. of the roots was first subjected to 
steam distillation for obtaining the essential oil, the characteristics of 
which have boon reported in a previous communication (Indian Science 
Congress, 1032). 

This essential oil consisted principally of a sesquiterpene (b.p. 121°/10 
mm.), and a sesquiterpene alcohol (b.p. 158710 mm.). A considerable 
quantity of a rosin insoluble in alcohol separated after steam distillation. 
The aqueous layer on treatment with sodium carbonate gave a small 
amount of alUaloidal material. This was extracted with chloroform 
and the principal component was found to have the composition 
C 24 H 25 O 4 N and molted at 168-9° with decomposition. The hydrochloride 
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decomposed at 266®. In addition to this a small amount of the hydro- 
chloride of an alkaloid melting at 310® (0*3 g.) has been isolated. The 
free base from this was found to be difficultly soluble in most of the or- 
ganic solvents. 

The residue left after steam distillation was dissolved in alcohol 
and separated from resinous material, dried on the powdered roots and 
extracted successively with petroleum ether, other, chloroform, ethyl 
acetate, and alcohol. 

The petroleum extract gave 1*.> Kg. of a dark brovTi oil, from which 
a small amount of phytosterol glucosicle separated out gradually. A 
detailed examination of the constituents of the oil is included in the paper. 
It is of interest to note that the unsaponifinble matter contained a large 
proportion of the sesquiterpene alcohol already referred to, and also a 
phytosterol melting at 137'. 

A yellow crystalline hitter principle tm.p. 276‘) was isolated from 
the ether extract. The rest consisted mainly of resinous bodies. The 
ether extract aLso contained small amounts of ba.sic material. A con- 
siderable proportion of the alkaloid oceiirring in the free state in the 
plant was obtainefl from the chloroform extract. The bitter principU* 
was also recovered from the chloroform anti ethyl acetate extracts. 
Further indications were obtained of the presence of glucosidic con- 
stituents mainly of the Vjitter principle in ethyl acetate anti alcohol 
fractions. Further work is in progress. 

183. Proteins of Fenugreek. 

Y. V. Sreenivasa Rao and M. Sreenpv^asaya. Bfiiigalore. 

With a 0 per cent, sodium chloride solution, 40 per cent, of the 
total nitrogen present in the Fenugreek powder can be extracted. On 
dialysis in fluted filters of parchment against a slow stream of distilled 
water for five days the salt extract gave a precipitate (A) the globulin, 
which can conveniently be recovered by centrifuging. On acidification 
the clear centrifugate yieltls a floculont precipitate (B) which represents 
the albumin fraction of Fenugreek. A and B on analysis gave respec- 
tively the following percentages: Total nitrogen 17'2 anti Phos- 

phorus 0*00 and 0’31, and Sulphur 0*14 and 0‘20. The Van Slyke analysis 
of the two preparations A and B reveals that the globulin is characterised 
by a surprisingly high content of histidine which is about four and a half 
times the average amount contained in other globuline compared. The 
albumin (B) constitutes an interesting protein containing both P and S 
in the molecule. A determination of tlie biological value of these frac- 
tions is contemplated. 

184. The mucilage of Fenugreek {Trigonella Foemim Greacum). 
B. N. Sastri and C. R. Harihara Iyer, Bangalore. 

The mucilage isolated from the seeds, has been found to be a man- 
nogalactan containing the two sugars in equal quantities. As u.sually 
prepared, it is associated with a nitrogenous impurity containing phos- 
phorus, which could be precipitated by saturating the aqueous solution 
with magnesium or ammonium sulphate. A purified preparation, free 
frorn phosphorus and nitrogen, has been obtained thus showing that the 
mucilage is only a mannogalactan and not a silicophosphoric ester of 
mannogaluctan as indicated by previous work. 

186. A new constant for oils and fats. 

K. L. Bose and M. Goswajh, Calcutta. 

With oils and fats containing unsaturated linkages the hypoehlorous 
acid gives only addition products and no substitution occurs as in the 
ease of iodine value determination. 
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determination of hypochlorous acid value affords another 

Bi„>u,ta„eous 


186. The linolic acid content of milk-fats. Part I— The 
butter-fat of the cow. 

P. Ramaswami Ayyar ayid J. D. Vasavada, Bangalore. 

A sample of cow’s ghee made from the milk of a Bangalore cow 
had a saponification value of 229*8 and an iodine value of 43*4 Oxida- 
tion of 15 grams of the saponified fat yielded after purification about 

0*9 pam of a_tetrahydrox.vstoaric acid melting at 148-150°C.. correspond. 

mg to about o per cent, of linolic acid on the fat as such. 

Similar work on buffalo’s ghee and other milk-fats is in progress. 
The significance of linolic acid content in relation to the latest reseamhes 
on mt inotabolism hi auimal bodies is discussed* 


187. The fat from the seeds of Garcinia Gambogia. 

P. Ramaswami Ayyar and J. D. Vasavada, Bangalore. 

The seeds kindly supplied by the Chief Conservator of Forests 
Travancore, consisted of 46*7 per cent, of kernels and 53*3 per cent, of 
shells. 

The former yielded to petroleum ether 37*6 per cent, of a pinkish 
white fat which had the following analytical constants : — 

Solidification point :=29'3'^C. 

Specific gravity =0*8948. 

Iodine value =44*2. 

Saponification value =184*3. 

Unsaponifiable matter =1*2 per cent. 

The detailed composition of its fatty acids is under investigation. 


188. Investigation of the component fatty acids and glycerides 

of Mowha and Garcinia Morelia (Tamal) fats. 

D. R. Dhinora and G. L. Seth, Lahore. 

The component fatty acids and glycerides of the two fats have been 
determined fully and it has been found that they consist mainly of palm- 
itic, stearic, and oleic acids, with small amounts of myristic and lino- 
leic acids. They are good sources of stearine which can be profitably 
extracted on a commercial basis. 

189. Studies of the component fatty acids and glycerides 

of some uncommon milk fats. 

B. R. Dhinora, Lahore. 

The composition of the fatty acids ond glycerides of goat’s milk and 
sheep milk fats has been investigated fully and their relationship with 
the ordinary butter fats established. 

190. Studies in fish oils — chemical analysis of the body oils 

of Rohita, Mirgal and Dhain fish (fresh-water fish from 
Bengal). 

N. C. Datta aTid B. N. Banerjee, Bangalore. 

^ A detailed examination of the different constituent and the com- 
position of complex mixtures of fatty acids present in the fish oils has 
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been done. Those body oils contain highly unsaturated acid of Ci 8 » 
C 20 * CJ 24 series like the cod-liver oils. 

Compared to the unsaturated acids in the liver oil of Rohita in- 
vestigated by J. K. Choudhury and Pulin Behari Sarcar {Journnl, Indian 
Chemical Society, 1930, Vol. VIT, 309). 


Liver Oil. 

Body Oil. 

Solid acid . . 

28*1% 

Solid acid . . 

28-7% 

Liquid acid 

71 * 90 ^ 

Liquid acid . . 

71*3% 

Mixed fatty acid I.V. 

149*0 

Mixed fatty acid l.\'. 

130*2 

Mean mol. wt, . . 

295*3 

Mean mol. wt. . . 

290*0 

I.V. of liquid acid . . 

180*9 

I.V. of liquicl aeifl . . 

101*5 


The body oil of Rohita was found to contain the same unsaturatcd 
acid as liver oils — the only difference being that the percentage of Hexa- 
decatricnoic acid and Linolenic acid in the body oil is slightly lower. 
There is no Asellinic acid in the body oil : there is a small percentage 
of Linolic acid in the body oil which is absent from the liver oil. 


191. Cashew shell oil. Part II. 

Y. K. Raghunatha Rao, Bangalore. 

In continuation of communication (Indian Science Congress, 1931, 
Section of Chemistry), country-rendered shell oil from Anacardium Occi- 
dentale has been analysed. The oil has Sp. Gr. sofl’Ol), acid value (64*2), 
saponification value (101*5), iodine value (328). 

Acids (45— 55 per cent.), chiefly anacardic acid (C 22 l^ 32 Cl 3 )» have iodine 
value (331), give a violet colour with ferric chloride, give equivalent and 
molecular weight in benzene (340). 

Phenols (35—45 per cent.) have iodine value (305), colour pink with 
ferric chloride and consist chiefly of cardol. Combustion of the purified 
liquid and molecular weight in benzene (308) support the formula 
C 2 iH 3 o 02 - It is being further studied. 


192. Oil-soluble vitamin A in some pulses and fishes of Bengal. 

H. N. Banerjee and N. C. Nag, Calcutta. 

In continuation of the work in connection with the chemical examina- 
tion of some pulses and their oils (Proceedings, Indian Science Congress, 
XVI and XIX ; Trans. Bose Institute, Vol. VI and Vol. \TI) further 
progress has been made. Vitamin A has been detected by SbCls test in 
some of the oils extracted from the pulses, the vitamin being most pronounc- 
ed in the unsaponifiable portion. It has been possible to take a few absorp- 
tion band spcctrogiaphs of the SbCls blue compound. Oils from some 
fishes, such as Rohit, Catla, and Ilisha, have also been found to give 
positive reaction. Comparison has been made with Cod-liver Oil. The 
reaction given by oils from Cicer arietinum (chhola) and Ili.sha is most 
pronounced. As regards keeping quality, oil from Cicer arietimim has 
been found to give the vitamin test for months, while Ilisha Oil has been 
found to give the reaction for two to throe weeks. Keeping quality 
and methods of extraction are still under observation. Tinctometrio 
tests are in progress. 
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193. Artificial lubricating oil from oleic acid. 

J. K. Chowdhury and A. C. Chakravaety. Dacca. 

ol„„in«lw„,3S.YI El ,u 26..5’C. 

the co..r,.,^n,l,npi figures for oleic acid being 34-83 a"d 79 reapect veW’ 

.InstT -ll /r “'■-'“■•.bo-.v'ated by treatment .?ith zin"^ 

trofltmftnt n. 4 ^ » “ value fell from )78-6 to 12 by this 

tio^ The nil product was mainly a l>ytlrocarbon in composi- 

rSed netrn "’as highly viscous and was similar to un- 

products^ petroleum 

products, exliibit fluorescence to a remarkable degree. 


194. The effect of some electrolytes on the permeability of the 
intestinal membrane towards sugars. 

K. C. Sen, Muktesar. 

The object of this paper is to consider the mechanism of intestinal 
a )sorp ion of sugars from the point of view of colloid-chemical theories, 
anej to find out how far the fact.s arrived at experimentally can be ex- 
pinined by such theories. It is showm that certain ions definitely affect 
the permeability of the gut wall, and the calcium ion has apparently 
a specific effect on both in vitro and in vivo experiments, a fact which is 
not easily explained by the ordinary physico-chemical theories. The 
results are discu8.sed in relation to the colloidal properties of the intestinal 
membrane. 


195. Investigation on the proteolytic enzymes and their 

activators in Calotropis Gigantia (Akanda). 

K. P. Basu and M. C. Nath, Dacca. 

A proteolytic enzyme .somewhat similar to papain has been found in 
the milky juico of Akanda. It hydrolyses gelatine, egg-albumin, ca.sein, 
and fibrin, the optimum pH being 5 which is also the pH of the milky 
juice itself and the optimum temperature, 50’’C. The enzyme is activated 
by potassium cyanide, sulphuretted hydrogen, and cystein but not by 
cystin. Peptone is not attacked even in the presence of activators and 
hydrolysis of the complex proteins proceeds only to the stage of peptone. 
Pyrophosphate retards hydrolysis but not in the presence of sulphuretted 
hy<lrogen or cyanide. Activation is probably brought about by a sulphur 
compound in SH but not in S-S form. A white crystalline sulphudryl 
compound of melting pomt, 98^., has been isolated from the juice and this 
is probably the activator. 

Further work is in progress. 

196. Utilisation of waste molasses. Part I.— The preparation 

of smoking tobacco. 

M. Q. Doja and M. Hussain, Patna. 

In view of tho increasing importance of the sugar industry in India 
an attempt has been made to solve the problem of the utilisation of waste 
molasses, by using them in the preparation of smoking tobacco manu- 
factured by crude indigenous methods. We have tried to investigate the 
preparation of smoking tobacco in a strictly scientiRo manner. The 
tobacco leaves have been powdered in a disintegrator and the mixing of 
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th© powdered tobacco and molasses has been carried out in roller mills. 
Variations have been tried with regard to the relative proportion of 
molasses and tobacco and th© temperature of mixing the two substances. 
The nicotine content of the tobacco leaves ami the quality of the product 
obtained in each case have been investigated. The ‘ lasting power ’ 
of the finished product has been determined by means of a specially 
designed apparatus. 

197. Utilisation of Avaram {Cassia auriculata) bark. 

K. A. N. Rao and S. L. Janniah, Bangalore. 

Extracts containing 40 per cent, tannin have been prepared from 
Avaram bark and large-scale tanning experiments are being conducted 
with it. The paper also contains numerous data with regard to th© 
day-to-day variation of tannin and prcciijitato of the vat-liquors during 
the course of bark-tanning. 

198. Treatment of wood with creosote-water emulsions. 

C. Varadhan aiul K. Asw^ATHNARArN Rao, Bangalore. 

Stable emulsions of wood tar and coal tar creosotes with water (1:1) 
have been successfully used for pressure treatment of timber, both in 
the laboratory and in semi-commercial plant. Absorption dat*a for a 
number of woods have been obtained. 

199. Nutritive value of hill pasture. Part I. — The mineral- 

content of some pastures in relation to rainfall and 
drought. 

A. C. Roy and K. C. Sen, Muktesar. 

In the course of some nutritional experiments, it was neces.sary to 
estimate the lime and phosphoric acid content of some local pastures 
ordinarily used for th© feeding of cattle, and in some wintcr-out hay, 
a sui'prisingly low amount of phosphoric acid was found. An elaborate 
experiment was therefore planned to study the effect of environment 
on the mineral content of pastures from three specially chosen fields, and 
in this paper an account is given of th© monthly variation of some mineral 
constituents and a correlation is made between the rainfall or drought 
and availability of the minerals for th© growing pastures. The importance 
of this seasonal variation from the point of view of animal nutrition is 
also discussed. 

200. Studies- in the nutritive value of Indian vegetable food- 

stuffs. Part V. — The nutritive value of Elecuine 
coracana. 

S. P. Niyogi, N. Narayana, and B. G. Desai, Bombay. 

Elecuine coracana (Ragi or Nagli) is a staple millet of th© Mysore State 

protein. Consecutive treatment of th© flour 
with dilute salt solution, cold 70 per cent, alcohol and subsequent boiling 
remove 70 per cent, of the total nitrogen. The residual nitrogen cannot 
be extracted oven by prolonged treatment with dilute alkali. The protein 
80 lul>lo m cokl alcohol was isolated and analysed. The protein contained 
both sulphur and phosphorus and was characterised by a very low per- 
centogo of the basic amino-acids and a high tryptophane-content. 

Fe<KUng exporiments on albino rats wore conducted at a 5^^ level of 

protein intake. The average digestibility and biological value of the 

total proteins of this millet were found ‘to bo 77*6 and 90-5 ner cent 
respectively. ^ 
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201. Action of B. coli on conjugated bile acids, 

K. P. Basu and S. C. Chakravarty, Dacca. 

The object was to investigate if in the bile cycle the intestinal bac- 
term bring about a cleavage of the CO-NH linkage of the conjugatccl 
bile acids. A physiological sodium chloride suspension of B. coli which 
had been previously cultured three times in bile salt medium, was em- 
ployed. The action was tried on glycocholic and taurochoHc acids at 
37°C., at different pH using phosphate buffers. Using Willstater’s method 
of estimation of ammo-acids no cleavage could be detected either in acid 
neutral or alkaline medium. ’ 

202. The electronic mechanism of elimination of radicals 

from sulphonium hydroxides. 

C. K. Ingold and K. I. Kuriyan. 

Sulphonium hydroxides may decompose in two possible directions ; 
one giving an olefine and the other an alcohol. It was found that the 
relative ease of elimination of radicals as olefines is a measure of the 
relative electron-affinity of radicals. The order of the easo of elimina- 
tion of radicals is 

ISO-fROPYL>ETHYL>N-PROPYL>N-BUTYL>ISO-BUTYL. 

203. Grouping of electrons and stability of sulphonium com- 

pounds. 

C. K. Ingold and K. I. Kuriyan. 

There is evidence to show that a sextuple grouping of electrons 
confers stability to a compound. Jessop and Ingold (t/.C.iS., 1930, 713) iso- 
lated Di-methyl sulphonium 9 fluorenylide. It is very unstable. The present 
workers stabilised the 9 carbon atom by di-nitrating the fluorenyl group, 
i.e. prepared Di-methyl di-nitro sulphonium fluorenylide. The import- 
ance of the preparation lies in the fact that a compound containing a 
carbon atom with a ‘ lone pair ’ of electrons has been isolated. 

204. Studies in the ligno-cellulose group. Part III. 

P. K. Das and H. K. Sen, Calcutta. 

The question whether lignin is chemically combined w’ith cellulose 
in ligno-cellulose has been attempted to bo decided by noticing the degree 
of acetylation — 

(1) of sawdust on treatment with acetic acid, acetic anhydride 
mixture under 6 atmosphere pressure and corresponding steam heat ; 

(2) of cellulose isolated from sawdust by Schmidt’s chlorine-peroxide 
process ; 

(3) of cellulose separated from sawdust by Cross and Bevan’s 
process. 

In all cases when the lignin is removed, the maximum acetyl value 
corresponding to diacetyl is obtained. Even on examining the acetic 
acid value after a few hours of acetylation an increased acetic acid value 
is noticed both in the case of chlorine-peroxide cellulose and Cross and 
Bevan cellulose. This would lend support to the view formerly expressed 
by the authors that lignin is chemically combined with cellulose in ligno- 
cellulose, for the most part at any rate. 

205. Adsorption of alkali by cotton and modified celluloses. 

Tarapada Bhovptviik and H. K. Sen, Calcutta. 

Alkali adsorption figures at various concentrations of alkali have 
been foimd, from which no evidence can be established that a real chemical 
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or additive combination between the alkali and the cellulose takes place. 
In some cases, however, molecular or multimolecular proportions of 
alkali are adsorbed, but the variations of such ratios with different con- 
centrations of alkalis are so great that no conclusion can be drawn, con- 
trary to views put forward by a few workers in this line. 

206. Explosion of oxy-hydrogen mixtures. 

H. N. Chatterjee, A. N. AIitra, and H. K. Sen, Calcutta. 

While measuring the explosion temperatures of oxy-hydrogen mix- 
tures in the presence of heated platinum wires, it was found that the 
catalytic effect of the different specimens of wires used was great on the 
temperatiu'cs of ignition. In order to investigate into this catalytic 
inffuence more thoroughly, we exploded oxy-hj’drogen mixtures enclosed 
in soap-bubbles over electrically heated platinum wires of different cata- 
lytic conditions. On exploding these mixtures over plain, roughened, 
and platinised platinum, it was found that the ignition points with 
roughened wires were lower than those with plain wires and the tempera- 
ture of ignition over platinised platinum was the least. We obtained 
similar results by igniting the gas mixtures in glass bulbs in which plati- 
num wires were stretched axially, the temperature being measured in 
this case by observing the change in the electrical resistance of the wires. 

Experiments on the order of reaction between oxygon and hydrogen 
when they combine in a heterogeneous way in presence of a heated plati- 
num wire are now in progress. They point primarily to a bimolecular 
nature of the reaction. 

207. A high pressure electrolytic cell. 

S. S. Ghosh and H. K. Sen, Calcutta. 

The introduction of a positive compensator and of a liquid mano- 
meter in the circuit has decidedly improved the working facility of the 
coll already described in the Journal of the Institute of Chemical Engineers, 
London (1932). This jiositlve compensator allows of the varia- 
tion in volume of either the o.xygen or the hydrogen compartment with 
such an exactness that the ratio 2 : 1 between the hydrogen and the 
oxygen compartments can be easily maintained. Data relating to power 
consumption have been experimentally determined. A parallel combina- 
tion of three cells works at 1-55-1-G3 volts. The electrical energy required 
for producing 1,000 c.ft. of hydrogen at 120 atmospheres is 112 K.W.H. 
Taking energy at \d. per K.W.H., the cost of electrical energy for pro- 
ducing 1,000 c.ft. of fl 2 turd 500 c.ft. of O 2 is 2 shillings and 4 pence. 
The gases are 99-9% pure. 

208. Some peri-peri-naphthindenofuran derivatives. 

B. B. Dey and (Miss) K. Radhabai, Madras. 

A closer investigation of the properties of 5-hydroxy-2-keto-peri-peri- 
naphthindenofuran (Dey, J.C.S.y 1915, 1031) of the following formula 



has now been made. The melting point of the substance, purified by 
several crystallisations from pyridine, is found to bo much higher (330®) 
than that previously reported (280®). The enolic hydroxyl is found to 
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bo so markedly acidic that ,t dissolves even in cold sodium carbonate, 
and the molecule can be estenfied like a carboxylic acid by alcohols in 
the usual manner. The methyl (rn.p. 236^), ethyl (m.p. 226°h and propyl 
(m.p 190 ) ethers have now been prepared by refluxing with the corres- 
jjonding alcohol and sulphuric acid. These alkyl derivatives, however, 

as esters, for they cannot be hydrolysed by boiling 

91 -^ 1 while the corresponding acetyl derivative (m.p^ 
21o ) IS readily de-acetylated under these conditions. ^ ^ 

The 3 chloro- and .3-bromo-, o-hydroxy-2-koto-peri-peri-naphthin- 
denofurans have also been synthesised. On halogennting j9-naphtha- 
pyrone-4, acetic acid under the usual conditions, the halogen seems to 

H aTomr The ^n^thylene 

H atoms. The J-chloro-acid forms hard tetragonal nrisms (m.p. 154®) 

and decomposes above .ts melling temperature into ■3.chloro.4.methyl. 

^ naphtha-pyrone (m.p. 130 ), while the bromo acid forms soft needles 

iTo’’; »-'t'-omo-4-methyl-/3.naphthapyrone (m.p. 

converted almost quantitatively into the 3*chloro* 

^ ' • Jiomo-naphthindenofiirans which crystallise from pjoidine 
m orange.yellow neodle.s not melting up to 350^ and vield acetyl deriva- 
crysta hsing m orange prisms melting at 230=^ and 214® respectively, 
ine alcohohe solutions of all these derivatives show an intense green 
fluorescence. 


209. Cis- and Trans-acids from 4-methyl-^-naphthap3Tone. 
B. B. Dey and A. K. Lakshminarayanan, Madras. 

In nchlition to the cis-aci<l (m.p. 146®) reported previously (Dey, 
./.C.6’., 1915, 1030), an acid (m.p. 110®) which is apparently the trans- 
isomer has now been prepared by boiling the alkaline solution of the 
l)yrone with mercuric oxide. The behaviour of the two acids on heating 
to their molting points — both pass into the pyrone with evolution of 
stciiin — and on crystallising from boiling solvents like alcohol, acetic 
acid etc., is .so similar that the allocation of configurations on the usual 
grountls of stability is not possible here. Exposure of a dry chloroform 
solution of the two acids to ultra-violet rays for the same period has, 
however, revealed a difference : while the trans-acid (m.p. 110 ') is slowly 
changed into the pyrone (m.p. 178®), the cis-acid (m.p. 146®) seems not 
to be affected at all. 

The 3-chloro- and the 3-bromo-4-methyl-/9-naphthapyrone also 
show a curious difference, though only of a quantitative character, when 
boiled with alkali. It had been reported (Dey, loc. cit), that 3-chloro-4- 
methyl./3-naphthapyrone was distinguished from all other 3-haIogenated 
coumarins by not yielding the expected fiiran derivative, but in.stead, a 
remarkably stable chloro-coumnrinic acid. The observation has now been 
ma<le that although chloro-coumarinic acid is the sole product obtained 
under the conditions employed previously, prolonged treatment with 
boiling strong potash converts a portion into the hitherto unknown 
i8-naphtha-furan -carboxylic acid (m.p. 240®). 

The 3 -bromo-pyrone, on the other hand, rapidly changes on boiling 
with dilute aqueous alkali into the furan derivative only, no bromo- 
coumarinic acid being isolated in this case. 

210. Coumarin-8-carboxylic acid. 

B. B. Dey and Y. Sankaranarayanan, Madras. 

This compound docs not appear to have been described in literature. 
It has now been synthesised from 3-aldehydo-8alicylic acid prepared 
from hoxnmino and salicylic acid by the method of Duff and Bills {J.O.S., 
1932, 1987) with a view to study the influence of the carboxyl-group 
in the ortho-position on the stability of the cis- or coumarinio acid. It 
crystallises from hot water in shining needles (m.p. 242®). 
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211. Measurement of E.M.F. of the system ; H 2 {Pt.) HCl. (c). 

Hgcl. Hg. with hydrochloric acid solution below 0*01 N. 
concentration. 

K. Kumar, Calcutta. 

In presence of dissolved oxygen in hydrochloric acid solution pure 
mercury reacts with hydrochloric acid forming calomel and solutions 
below 0 01 N. appreciable decrease of hydrochloric acid concentration 

^ exact e.m.f. measurement, therefore, is not possible 
When, however, dissolved oxygen is removed by saturating hydrochloric 
acid solution with pure nitrogen, no change in concentration of the acid 
solution takes place and reproducible e.m.f. measurements arc possible 
even in very dilute solutions. 


212. Condensation of ethylene chlorhydi*in with p- and o- 

nitro-phenols. 

Miss B. N. Katrak, Bombay. 

^ ^ ^ compounds which might possess antipyretic 

properties, ethylene chlorhydrm has been condensed with p- and o- 

nitro.phenol m presence of dilute alcohol, the corresponding nitro-ethers 

has also been similarly condensed. 
Several derivatives of these compounds have also been obtained. 

213. The condensation of ethylene chlorohydrin with naphthols 

and a study of the products obtained. 

B. M. Kapadia, Bombay. 

Naphthols have been condensed with chlorohydrins. 

condensation with ethylene chlorohydrin 
yield ^-hydroxyethyl-a-naphthyl ether and )9-hydroxyethyl-/3.iiaphthyl 

derivatives haC^e been prepared. 

further work is m progress. ^ ^ 

214. Condensation of ethylene chlorhydrin with resorcinol 

and derivatives of the products. 

D. C. Motwain and T. S. Wheeler, Bombay. 

mono''m«thv7'!rhI'* substances of therapeutic value resorcinol, 

mono-methyl ether of resorcinol, resacetophenone, and ethvl resorcinol 
have been condensed with ethylene chlorhydrm. The method of con- 
donsmg consists m dissolving the substance in 40% KOH and then re 

?&sorciror'*"" the required quantity oflthyTc^e chlo^h^dr^. 
ether^of wh7h Products, the mono and the di-^-hydroxy ethyl 

rfwiy/,/ !i • 7 former has been prepared for the first time. Tlie 
derivative and the dibenzoyl derivative have also been pre- 
p&roQ. Ino ffionochloro derivative HO ow n is r>\ ^ 

alfd t“e„TbTai„1S*^- 

the “Worhydrin give a mono ether in which 

etW^nTiV? group cannot he replaced. The 

oS!ora?tot wiS^^^era^ ^ derivatives give violet 

tained T*Ko a k pt^^'^^ythydrazone and oxime have been ob- 

tained. The p-^-hydroxy ethyl ether of o-hydroxy-acetophenone con- 
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denses, in alcoholic solutions, with benzaldehyde in presence of KOH to 
give the corresponding chalkone. The reactions of this chalkone will 
be used to confirm the position of the free nuclear hydroxyl group by the 
synthesis of the corresponding flavone. 

M-methoxy phenol and ethylene chlorhydrin yield the corresponding 
hydroxy ether. 

Ethyl resorcinol, prepared from Reaacetophenone, with ethylene 
chlorhydrm yields (1) the hydroxy ethyl ether. With FeClg it gives a 
violet coloration in alcoholic solution. 

Further work is in progress. 


215. Studies in the halogenation of toluene and its deriva* 
tives. 

E. Pais and T. S. Wheeler, Bombay. 

I. (a) At present benzo tri-chloride, benzal bromide, and benzyl 
iodide represent the maximum substitution capacity for halogen (Cl, 
Br, I) of the toluene side-chain. The subject has now been studied in 
detail and the following new compounds have been obtained : — 
(1) benzal chloro bromide; {'2) bemo di-chloro bromide; (3) benzo chloro 
di‘bromide. It has been found that molecular bromine can displace 
chlorine from the side-chain under suitable conditions. 

In this connection the e.xhaustive bromination of toluene in absence 
of a currier has been examined and the following have been isolated for 
the first time : — (4) benzal bromide ; (5) stilbene ; (6) * and di-bromo- 
stilbene ; and (7) di-phenyl tetra-bromo ethane. 

To isolate these compounds which can be distilled only nnder very 
low pressures and which boil close together a technique for control of 
fractions by density determination has been evolved. 

(6) The compounds numbered 1, 2, 3, 4, as well as benzo tri* 
chlori<io and benzyl iodide have been brominated in presence of a catalyst 
and the following substituted derivatives have been obtained. These 
have been orientated by conversion to the corresponding bromo-benzoic 
acid ; from benzal chloro bromide o, p, bromo benzal chloro bromide, an<l 
o-p, di-bromo benzal chloro bromide ; from benzal bromide o, m, p bromo 
benzal bromide ; from benzo di-chloro bromide, m bromo bcnzo-di-chloro 
bromide, m-p di-bromo benzo di-chloro bromide, and tn-p-m, (ri-bromo benzo 
di-chloro bromide; from benzo-chloro di-bromide — m-bromo benzo chloro 
di-bromide, m-p di-bromo benzo chloro di-bromide, and m-p-m tri-bromo 
benzo chloro di-bromide ; from benzo-trichlorido — m bromo benzo tri-chloride, 
o-m, and m-p, di-bromo benzo tri-chloride and m-p-m tri-bromo-benzo tri- 
chloride ; from benzyl iodide p-bromo benzyl iodide, o-p di-bromo benzyl 
iodide, and o-p-o tri-brotno benzyl iodide. 

(c) Benzyl bromide and benzal bromide have been chlorinated in 
the absence of a catalyser, both in the dark and in the light. It is found 
that light plays an active part in the chlorination of these compounds 
at various temperatures. The following have been obtained on chlo- 
rination in the dark : — from benzyl bromide, benzo trichloride, benzal chloro 
bromide, m-chloro benzo di-chloro bromide, m-p, di-chloro benzo di-chloro 
bromide, and symmetrical di-p-chloro phenyl di-chloro di-bromo ethane ; 
from benzal bromide, benzo-tri*chloride, benzal chloro bromide, p-chloro 
benzal chloro bromide, m-p di-chloro benzo di-chloro bromide, and o-p, di- 
chloro benzal chloro bromide. 

Benzyl bromide and benzal bromide chlorinated in the light at 
SO^C. and 1 10*C. yielded only benzo tri-chloride. 

(d) Experiments have been made on the action of potassium iodide 
and sodium iodide on benzal chloride, benzo tri-chloride and benzal 
bromide, with and without solvent. The reaction is vigorous in the former 
case and iodine vapours are evolved. 

Compound containing an atom of iodine and any other halogen 


Section Illy Chemistry, 


67 


in the side-chain are quite unstable. Benzal chloride and potassium 
iodide gives tarry matter and stilbene ; while benzal bromitle and potas- 
sium iodide yields a di-bromo stilbene 

CfaHs - CHBr 

CflHi-CHBr 


Benzal bromide is highly reactive. 'Fbus with pyridine in presence 
of copper powder it gives Y>resumably phenyl di-pyridyl methane. This 
-type of condensation with pjTidine appears to be new. 

II. Molecular weight determinations of the compounds by a modifica- 
tion of the camphor method have been made. 

III. The density of the new liquid halogen compounds has been 
accurately determined to fix the molecular vohime of halogen in the 
side-chain of aromatic compounds. 

216. A study of the production of camphor. 

B. G. S. Acharya and T. S. Wheeler, Bombay. 

The production of camphor from pinene is being systematically 
studied, with a view to improving the yield and to replacing expensi\x* 
by cheap chemicals. The work on the first step, the production of pinene 
hydrochloride from pinene is now complete. It has been found possible 
by introdvicing improvements to raise the yield to 70%, the usual figure 
published being less than 60°o. It has not been found possible to sub- 
stantiate the claims made in patents for quantitative yields of camphene 
from pinene hydrochloride. The best yield wo have obtained is 83 
It is hoped that the results of this work will provide a reliable guide to 
the value of the many published patents on the synthetic production 
of camphor from pinene and will indicate the best method for working 
on an industrial scale. 

217. Condensation of methyl-o-toluidine and ethyl-o-toluidine 

witli chloral hydrate. 

A. N. Meldrum and A. H. Advani, Bombay. 

Methyl-o-toluidine and ethyl-o-toluidino were condensed with chloral 
hydrate to p-{ct-hydroxy-Pdrichloro cthyl)’ 0 -m€thyl toluidinc and p-(<x- 
hydro.vy-fi-trickloro eihyl)-o-elhyl toluidine. These condensation products 
were converted into nitronoamines by the action of nitrous acid. Acetyl 
derivatives were also prepared. The mono and diaceiyl derivatives of 
the former yiohled P’(^’dichloro-ethylene)-o-metluyl acetodoluidide on reduc- 
tion with zinc dust and acetic acid. 

Para-N -methyl-acetyl amino-ni-toluic acid was also prepared from the 
diacetyl derivative ; this on hydrolysis yielded p-N-methyl-araino-n^- 
t-oluic acid which has been synthesised by J. Houben (Ber. 1905) 4"^ 
4490). 

218. Kinetics of heterogeneous organic reactions. The reac- 

tions between organic halogen compounds and solid 
inorganic salts. 

K. E. Lalkaka and X. S. Wheeler, Bombay. 

The kinetics of the reaction between benzyl chloride and solid silver 
nitrate in presence of inert solvents is being studied. 

A preliminary qualitative study has been made of the action of solid 
nitrates on benzal chloride and bromide. BenzyUdone nitrate is un- 
stable and at once breaks down forming benzoic acid, a hydi-ogen atom 
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migrating from carbon to oxygen. Benzotrichloride and eoUd silver 

nitrate in the absence of water or other solvent give benzoic acid 

and a resinous substance. The hydrogen necessary for the formation 

ot the acid appears to be derived in the production of the resin. Similarly 

dry tnphonylchloromethane and solid silver nitrate give triphenvlcarbinol 
and a resin. x* . 


219. The kinetics of heterogeneous organic reactions. A 
study of the benzoin reaction. 

D. R. Nadkarni and T. S. Wheeler, Bombay. 

Existing literature does not make it clear whether potassium cyanide 
an<l bonzaldehyde in the absence of all solvents will yield benzoin. The 
discordant published results have now been traced to the fact that if 
pure benzaldehyde and pure potassium cyanide be employed, then 
benzoin in 99*6% yield can be obtained by shaking these reagents at 
room temperature for some days. The reaction is completely inhibited 
if less pure potassium cyanide be used. This inhibiting effect appears 
to be associated with the presence of calcium. 

The kinetics of the heterogeneous reaction between potassium cya- 
nide and benzaldehyde in the absence of all solvents has been studied 

at 100® and at 30®. The reaction is autocatalytic and is represented by 

Rate of formation of benzoin 

=ki[CftH5CHO]2 [Benzoin] [KCNjfCeHsCHO]* 

The main reaction is independent of the amount of KCN present. Addi- 
tion of small quantities of water alters completely the kinetics of the 
reaction, which then becomes of zero order. 

A new method has been worked out for estimating the quantity of 
benzoin formed in an experiment. 


220. Study of the constitution of the reduction products of 
chloral and bromal amides. 


B. H. Yelburoi and T. S. Wheeler, Bombay. 

By the action of dry hydrogen chloride and also of hydrogen bromide 
on the reduction product of chloral and bromal amides addition com- 
pounds are {obtained. 

HX 

RCO.NHCH ; CX2^RCONHCHX.CHX2 
(where X=halogen). 


Tho compounds are unstable and on exposure gives a hydroxy com 
pound as follows : — 

HgO 

RC0.NHCHX.CHX2->RC0NHCH(CH)CHX2. 


That the compound obtained on hydrolysis is an hydroxy compoimd 
is shown by studying a number of derivatives. 

All tho evidence collected shows that the reduction products of 
chloral amide (RCO.NHCHfOHlCCIs) are RCONHCH:CX 2 and not 
RCONHCH 2 CHX 2 as hitherto supposed. 


221. The gaseous equation of state. 

T. S. Wheeler, Bombay. 

In a recent paper {Phil. Mag., 1932, 004) the author has shown 
theoretically that the second virial coefficient (B) of a gas of which the 
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molecules repel anti attract one another by forces respectively — anti 
can be expressed by an equation of the form 

fTM 

This equation has now been applied to calculate the second virial coefTi • 
dents of helium, neon, argon, hydrogen and nitrogen with satisfactory 
results. The relation of this expression to the more complicated ex- 
pression of Lennard-Jones 

is being examined. 


222. Action of nitric acid on (1) p-(a-hydroxy-/3-trichloro 
ethyl)-o-methyl toluidine ; (2) p-{a-hydroxy-jS-trichloro 
ethyl)-o-ethyl toluidine ; (3) p-(a-hydroxy-/3-tri- 

chloro ethyl)-dimethyl aniline and the action of 
bromine on the first two compounds. 

A. H. Advani and T. S. Wheeler, Bombay. 

The first two condensation products on treatment with strong nitric 
acid in the cold yielded the tnononU.ro compounds, M*hen the re- 
action was allowed to proceed in warm nitric acid, in both the instances, 
nUro-nUratnino were obtained. The mononitro compounds yielded 
diacetyl derivatives whereas the dinitro compounds yielded monoacetyl 
derivatives. 

The dinitro compouncl from the first condensation product, on 
exhaustive nitration yielded a known 8\ibstnnce : — 4 : G-trinitro-methyl 
toluidine melting at 119“ (.Annalen 1905, 339, 221) which on treatment 
with strong sulphuric acid gave a nitrosoamine. The dinitro compound 
also yielded a nitro-nitramino carboxylic acid. 

Para-(a-hydroxy-/5-trichloro ethyl) dimethyl-aniline on nitration in 
the cold yielded the corresponding di-nitro compound and in warm nitric 
acid gave b. nitro-nitramino chloral compound. The condensation product 
on exhaustive nitration gave a known substance 2 : 4 6 trinitro-N- 

niethyl-nitraniline (R., 1883, 2, 108, 305). The first two products of 
nitration gave each a monoacetyl derivative. 

The first two condensation products on bromination yielded mono- 
bromo compounds whilst each of these compounds gave a diacetyl deriva- 
tive. The diacetyl derivative of the former on oxidation was converted 
into a bromo -monobasic acid melting at 201“, 

Further work is in progress on the bromination of all the three con- 
densation products and the action of phosphorus pentachloride on the 
nitration products mentioned above. 


223. Effect of temperature on. the formation of salicylic acid 
derivatives. 

N. W. Hirvb, Bombay. 

On sulphonating salicylic acid, S-nitro-salicylic acid alone was ob- 
tained by (o) Mendius (A., 1857. 105, 46), by (6) Remsen (A., 1875, 179, 
137) ; by (c) Hirch (Ber., 1900, 55, 3239) ; and by (d) Meldrum and Shah 
(Soc., 1923, 1986). 
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As heat is developed on addition of sulphuric acid to salicylic acid, 
the sulphonation was always carried out at high temperature and some 
oven heated the mixture to 100^ and above. 

Having obtained 3-sulpho-salicylic acid indirectly from 5-nitro-3* 
sulpho-sahcylic acid, and having found a great difference in the solu- 
bility in water of the acid potassium salts of 3-sulpho- and 5-sulpho- 
salicylic acids, the method was successfully applied to the isolation of 
3-8ulpho-salicylic acid from the reaction mixture in small quantities. 

Low temperature favours the formation of 3-sulpho-salicylic acid ,♦ 
but the time required for the reaction to be complete is long. At high 
temperatures the reaction is finished quicker, but the main product is 
■ »-suIpho-salicylic acid. The actual yields hav’e been studied at various 
temperatures. 


224. Stability of sulphonic acid group in the 4-siiIpho-salicylic 
acid. 

N. W. Hirve and M. R. Jambhekar, Bombay. 

4-8ulpho-salicyIic acid has been nitrated and brominated and it has 
been shown that not only mono-nitro-sulpho and mono-bromo-sulpho* 
salicylic acids are obtained but also a dinitro-sulpho and a dibromo-sulpho* 
salicylic acid. This shows the unusual stability of the sulphonic acid 
group in position /our, since the sulphonic acid group in 3-sulpho- as 
well as in .^-sulpho-salicylic acids is very easily eliminated either on bro- 
mination or nitration to give a 3 : 5 dibromo or 3 : 5 dinitro-salicylic acid. 

Even on further action of bromine on 4-sulpho-salicyIic acid a tri- 
bromo-sulpho-salicylic acid is obtained. This shows that the directing 
influence of 

-SO»H+-Br >OH-»-COOH. 

(m) (o-fp) 

The various nitro-sulpho-, amino-sulpho- and bromo-sulpho-salicylic acids 
and their derivatives are de.scribed. 


225, Condensation of bromal with aliphatic amides. 

B. H. Yelbtjrgi, Bombay. 

Bromal hydrate wa.s condensed with the aliphatic amides from 

formamido to. polargonamide. The condensation took place as follows and 
bromal amides were obtained. 

RCONHa-l-CH (OHlaCBra-^RCONHCH (OH) CBry 

The condensation products were further reduced with zinc and 
acetic acid. In cases where the condensation products cotild not be 
directly reduced, their acetyl derivatives were reduced. 

Various derivatives like acetyl and benzoyl were prepared. 


226. Condensation of ethyl propyl acetoacetate with aromatic 
amines. Part II. 

G. V. Jadhav, Bombay. 

It has boon shown in Part I {J . Ind. Chem. Soc., 1931, 8. 081), that 
simple aromatic amines give simple anilides as well as carbomide deriva- 
tives according to the conditions of the reaction. The work is being extended 
to determine the effect of the substitution of a hydrogen atom of the 
amino by more negative groups lil^e •NO 2 or Cl. o-, m-, p-chloranilines 
and p- and m-nitranilines have been used. It has been found that 
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in all cases a simple anilide as well as a carbamide derivative are obtained 
according to the conditions of the reaction. 

The constitution of the carbamide derivatives has been confirmed 
by their preparation according to Ouha and Mistry {J. Ind. Chem. Soc., 
1930, 7, 793), as well as by converting them into simple acetchlor- or 
acetnitro>aniIides by boiling them with acetic anhydride and fused sodium 
acetate. 


227. Bromination of aromatic acid derivatives. 

G. V. Jadhav an/i Y. I. Ranowalla, Bombay. 

It has been known that simple aromatic acids cannot be easily bro- 

minated and most of their bromo derivatives are olitained indirectly. 

% 

M»bromobonzoic acid is obtained by direct bromination after heating 
t>enzoic acid and bromine in presence of wjiter in a .sealefl tube for several 
hours. (Hiibner, Ohly, and Phillip. Annalen, 1807, US, 233; Hiibner 
and Peterman. Annalen, 1804, 'J81, 24(il.) 

The work was undertaken to examine the distribution of bromine 
in esters containing two phenyl group.s substituted in different ways. 

The p-nitrophenyl benzoate resisted the action of bromine alone or 
in the presence of a solvent as well as visual catalysts like iodine, zinc 
chloride or anhydrous aluminium chloride. The method of Varma an<l 
Kulkarni (J. Ind. Chem. Soc., 1026, S, 291) was therefore applied and 
bromination was tried in the presence of nitric acid as well as fuming 
nitric acid, when in the latter case a nitro derivative in addition to the 
bromo compovind was obtained. The bromo compound is p-nitrophenyl- 
m-bromobenzoate. The isolation of the bromo compound is difficult due 
to practically the same solubility as that of the original ester in the same 
solvent. Similarly the o*nitro-phenyl-bonzoate gives two products. 
The work is being extended. 


228. Condensation of phenols with acetone-dicarboxylic ester 
in presence of phosphorus pentoxide. 

D. Chakra VART i, Calcutta. 

In continuation of the work in this line bv the author {J. Ind. 
Chem. Soc., 1931. 8, 129, 407, 619; 1932, .9, 25, 31, 389), it has been 
found that poly -hydroxy-phenols, e.g. resorcinol, orcinol, pyrogallol, 
etc. condense with acetono-dicarboxyllic ester in presence of phosphorus 
pentoxide to form not chromoncs (as would be expected from Simonis’ 
reaction) but coumarins, identical with the compounds, prepared by Dey 
(•/. Ind. Chem. Soc., 1915, 107, 1606) in presence of sulphuric acid. 
The condensation of the mono-hytlric phenols, e.g. cresols, nitro-phenols 
and chloro-phenols, with ocetone-dicarboxyllic ester in presence of phos- 
phorus pentoxide, is attended with difficulties, but interesting results 
are expected. 


229. Friedel Crafts reaction with methoxy-coumarins and acid 
chlorides. 

D. Chakravarti, Calcutta. 

Methoxy-coumarins, e.g. 7-methoxy-4-methyl-coumarin, have been 
found to condense with acyl-chlorides in presence of aluminium chloride 
to form ketones. Attempts are being made to synthesise Coumaro-y- 
pyroncs, where one a-pyrone and one y-pyrone ring are attached to the 
same benzene nucleus (Cf. Sen and Chakravarti, Proc. Ind. Sc. Congreaa, 
1931, p. 158), from these ortho-hydroxy-coumaryl-ketones. 
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230. Observations on the chemistry of the B-Vitamins. 

B. C. Guha and P. N. Chakravarty, Calcutta. 

out lately on Vitamin B, indicate that it 

tion of Progress has been made in the concentra- 

tion of \itamin Bg. starting from Ox kidney or Ox liver. The process 

Xt^mrbv‘Hrr*''Tl Charcoal and its subsequent 

elution bj HCl. The chemical behaviour of vitamin B^ suggests that 

It IS a simple molecule, having neither pronouncedly acidic nor basic 
properties. The investigation is being continued. - 


231. Action of (a) Potassium chlorate and (6) Potassium bro- 
mate on Iodine. 

AI. S. Shah and S. S. Besai, Ahmedabad. 

The reactions between (a) potassium chlorate and iodine, and (6) 
potassium bromate and iodine have been studied quantitatively with 
varying amounts of the reactants in absence and presence of traces of 
different acids such as sulphuric acid, nitric acid, hydrochloric acid, and 
acetic acid. 

proceeds in accordance with Bassett’s equation : 
6l2«e 10KC103-»-6H20=6KH(I03)2 + 4KC1 +6HC1 (J.C.S.. 1890, 57, 761) 
only in presence of an acid and is totally inhibited when the acid 
IS absent. The reaction (6), on the other hand, proceeds whether an 
acid is present or absent according to I 2 + 2 KBr 03 = 2 KI 03 + Br 2 . 

The authors have also studied the action of hydrochloric acid, hydro- 
bromic acid and hydriodic acid at different dilutions on pota^ium 
■chlorate, potassium bromate, and potassium iodate. The results obtained 
throw light on the mechanism involved in the above-mentioned reactions. 


232. Applications of the methylsulphone method in proving 
the constitutions of substituted benzene sulphonic 
acids. 

M. S. Shah, C. T. Bhatt, aTid B. B. Kanoa. Ahmedabad. 

The authora have shown previously (Irid. Science Cong., 1931, p. 152) 
that methoxytoluene-sulphonic acids and sulphomethoxy-benzoic acids 
give via sulphonylchlorides, thiols and methylthiols. identical methoxy- 
benzoic acid methylsulphones possessing definite crystalline forms and 
sharp melting points. With the help of the latter numerous substituted 
benzene sulphonic acids could be identified. The formation of methyl- 
sulphono constitutes a general method, alternative to that of sulphona- 
mide, in determining the constitutions of sulphonic acids. Two applica- 
tions of the method are given below : 

1* The nitrostilpho'bonzoic acid obtained on sulphonation of bon- 
zoic acid followed by nitration (Limpricht and Uslar.. AnnaUn, 1858, 
106, 27 ; Taveme, liec. Trav. Chim., 1900, 25. 50) is 6-sulpho-3-nitro- 
bonzoic acid since it produces through 5-8ulpho-3-hydroxy-benzoic acid, 
6-8ulphonamido-3-methoxy-benzoic acid, m.p. 214", and 3-methoxy- 
bonzoic acid 5-methyl-sulphono, m.p. 195". 

2. The product obtained on sulphonating m-toluidine is m-toluidine- 
O-sulphonic acid and not m-toludino — 2-8ulphonic acid as described by 
Limpricht (Ber., 1874, 7, 448) and Lorenz (Amialen, 172, 177) since the 
smino-sulphonic acids yields ina 3-methoxytoluno-0-8ulphonic acid, 6- 
methoxy-o-benzoic-Bulphinimide, m.p. 242®, and 3-methoxy-benzoic acid 
O-methyl-sulphone, m.p. 180". 
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233. Condensation of chloral with 2-hydroxy-p-toIuic acid and 

its methyl ether. 

B. M. Kapadia and A. N. Meldrum, Bombay. 

The authors have obtained the chloral <lerivatives of 2.hytlroxy* 
p-toluic acid and its methyl-ether. 

The main reactions are: (A) Condensation of chloral with (1) C 0 H 3 

CHgOH . COOH and (2) CoHsCHaOCH^CMaOH ; so us to get (:i) C 0 H 2 CH 3 

OHfCHCCldcd. and (4) CoHoCH:jOCH 3 C()(CHCCl 3 ). (H) Hednction 

\-Zo—\ 1 — 0 —' 

of condensation product with zinc an«l acetic acid so tis to get (.3) C'oHo 

CH 3 OH . (CH 2 CHCl 2 )cdoH and ( 0 ) CoH 2 CH 30 CH 3 COOH(CH 2 . CHCI 2 ). 
(C) Simultaneous hydrolysis and oxidation of the reduction product 
with sulphuric acid (cone.) : the reaction converted compound (.3) into (7) 

CftH 2 CH 30 H(CH 2 CdbH) . COOH ami compound (ti) into ( 8 ) C 0 H 2 CH 3 
2 4 S 

OH COOH (CH 2 COOH) (note that OCH 3 group is simultaneously hydro- 
lysed and compoimd (7) and ( 8 ) are different wliich is further proved hy 
the m.p. of their mixture which is 200 ° and also as follows : — 

Compound (7) was further condensed with chloral when (9) CeH. 
CHaOH . (CHoCOOH) CO . CHCCI 3 was obtained while compound ( 8 ) gave 

1 — 0—1 

quite remarkably ( 10) C 6 H 2 CH 3 OHCOOH . CH 3 . Compound (9) was reduced 

1 2 3 4 & 

to get (11) C 6 HCH 30 H(CH 2 C 00 H)C 00 H(CH 2 CHCl 2 ) 

^ Hydrolysis OHlCHiCOOH). 

and oxidation with H 2 bO,| 


m.p. 202°-205 


COOH(CH 2 COOH) m.p. 220°. 

The action of sodium hydroxide solution on compound (3) gave (13) 

CaHoCHaOH [CH (OH)COOH] COOH m.p. 115° and on (9) gave (14) 

CeH . CH 30 ^H(CH 2 C 00 H)C 00 H[CH 0 HC 00 H 1 m.p. 246° but the me- 
thyl ether compound (4) gave (15) CaH 2 CH 30 CH 3 . C^CHCOOH. 


Acetaldehyde derivatives were produced by the action of alkali 
on the reduction compounds (5) and ( 6 ). The result is unconfirmed. 

It should be noted here that the -OH group directs the condensation 
in ortho-position while the -OCH 3 group directs it in the para-position 
alone. 


234. A new synthesis of thio-ethers of hydroxy aromatic acids. 

N. W. Hirve, G. V. Jadhav, and Y. M. Chakradeo, 

Bombay. 

Thionyl chloride acts on phenol and resorcinol, producing sulphides 
and Bulphoxides. The reaction is vigorous even in the cold. With 
salicylic acid (o-hydroxy benzoic acid) the reaction of thionyl chloride 
produces all t 5 q)oa of different anhydro compounds, possibly by the 
condensation of -OH and -COOH groups. The -COOH group was pro- 
tected by converting it into its methyl ester -COOCHs, and thus the 
methyl salicylate was treated with thionyl chloride alone. In the cold 
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^^obtiln'od •> >°"8 «-e. « high boiling liquid 

•s.s 

atl^e« of these condensation products also have been obtained. 

23o. Hydrogenation of common Indian oils. 

M. S. Patel and B. S. Kanvtnde, Bombay. 

for to work out suitable data 

for the manufacture of tallow substitute by studying the hydrogenation 

ThT?«te"or'h -ixt»re^in®various^pro^ort!or 

increnie in groundnut oil is accelerated with the 

stalls tbi concentration. It is also found that at later 

stages the rate is almost proportional to the concentration of the catalyst. 

rnnsidlriM Supported catalyst, the temperature of reduction has 

2o?rf7o activity of the catalyst. A catalyst with 

znoi ,o mckel on support when reduced at .‘500 C. is very active. The 
same catalyst when reduced at :i20'C. is much less active. In spite of the 
largei area of the surface, its activity is found to be less than that of the 
Corresponding unsupported nickel. 

.A supported catalyst containing about 28°^, nickel on support was 
found to be more active than that with 16% nickel. 

In the hydrogenation of groundnut oil with low catalytic concentra- 
tion the selectivity is exhibited more prominently than with higher 
catalytic concentration or with catalysts of high activity. ® 

The melting point of groundnut oil at any particular degree of hydro- 
genation IS the same irrespective of the nature and the concentration 
or tho catalyst used during the hydrogenation. 

The mixtures of oil consisting of glycerides of similar nature have 
m general a mean course of behaviour during hydrogenation with relation 
to the pure individual oils. 


236. Starch and oil from Jowar (Sorghum Vulgaris). 

M. S. Patel and K. P. Shah, Bombay. 

The object of the work was to find out a suitable process for the 
extraction of starch from Jowar, to determine the exact conditions for 
obtaining maximum yields, and to study the nature of the bye-products. 

Ihe work has been completed and the results can be summarised 
as follows ; — 

1. Out of all tho processes for the manufacture of starch from 
cereals tho sulphurous acid process is found to be tho most suitable for 
producing starch from Jowar. By this method the yields obtained are 
very high (about 62%) and tho quality of tho starch is good. 

2. The traces of gluten in tho final product (starch) could be removed 
by a weak solution of ammonia. 

I'l* slightly dull tinge of the starch obtained could be removed 

by bleaching. Passing chlorine gas into a thick suspension of starch 
in water is found to work better than solutions of sodium hypochlorite 
and bleaching powder. 

4. It is difficult to separate tho germs completely from the grain 
by flotation. It will be necessary to work some other process for this 
purpose. 
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5. The gelutiiiisation temperature of Jowar starch is 67 C. 

6. Jowar starch granules are polygonal in shape ami larger m size 

than those of the maize ami rice starch. 

7 The Jowar starch gave a good paste without any grit and acted 
as a good binding material for the size. The starch gets desized very 

8. The viscosity measurements showed that Jowar starch resembled 

wheat in its paste forming qualities. 

9. The waste bran obtained after separation of starch from Jowar 
about ll®o protein matter which compares favourably with the other 
cattle feeds. 

10. The oil obtained from the germs of the Jowar gram is semi- 
drying oil resembling maize oil in its properties. I.iike the maize oil 
Jowar oil can bo put to a number of uses : It has the following charac- 
teristics : — 


Colour 

Solidifying point 
Specific gravity 
Refractive Index 
Sap. Value 
Iodine Value 
Unsaponifiable matter 
Iodine value of the mixed fatty acids. . 
Neutralisation value of the mixed fatty 
acids 

Saponification value of the mixed fatty 
acids . . . • . . 


OoUlcn yellow 
- 8^ to‘-9 C. 
0*910 at 28 C. 
1*467 at 28°C. 
173*2 
126*8 
7*9% 

130 

166*5 

180*1 


237. Preparation of thorium nitrate and cerium nitrate 
from Indian monozite sand. 

M. S. Patel and 8. G. Dev, Bombay. 

The manufacture of Thorium nitrate and allied salts is a closely 
guarded secret. Recently demand for Thorium and Cerium nitrates 
has been created in this Presidency due to the development of gas mantle 
industry. There is however an international organization of gas mantle 
manufacturers which does not allow the sale of chemicals used in mantle 
industry to parties outside their pool, an<l so it is almost impossible for 
Indian gas mantle manufacturers to get their supplies of Thorium and 
Cerium nitrates. This work ha.s been therefore ^tlertaken to find 
out an economic process for the manufacture of these salts, from Indian 
Monozite sand. Samples of the sand have been analysed and have been 
found to contain 4 to 9*5% Thorium oxide. 


238. Extraction of saponin from (1) soap-nuts (Sapindus 
Trifoliatus), (2) soap-pods (Acacia Concina). 

M. 8 . Patel and M. C. Laiwala, Bombay. 

To find out a suitable method for the economic extraction of saponins* 
which are used in large quantity in textile and beverage industry. 

The pericarp of soap-nuts was found to constitute about 58% of the 
entire nut and the seed the rest. The pericarp on exhaustion with re- 
distilled methylated spirit yielded an extract which was treated with 
lead acetate and the lead salt of soponin decomposed with H 2 S. The 
crude soponin thus obtained has been purified. The yield of soponin was 
found to be 6*8% of the pericarp. Further work is in progress. 
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239. Extraction and purification of strychnine and brucine 
from Nux Vomica. 

M. S. Patel and G. B. Rau, Bombay. 

The Nu.\ Vomica seeds which are found in abundance in India are 
exported m large qjiantities to foreign countries where they are used in 
e manufacture of Strychnine. Tliis investigation has been undertaken 
to hnd out a cheap method suitable to Indian conditions by which the 
alkaloids can be manufactured from Nux Vomica seeds in this Presidency. 
I he sewls have been extracted (1) with lime and methylated spirit, 

(2) with 40% redistilled methylated spirit. 

It was found that the yield of alkaloids increased with the increase 
m the amount of lime up to 25% of the weight of the seeds. It was, 
however, found that by the lime process the separation of the alkaloids 
from the extract was difficult. With 40% methylated spirit the alkaloids 
could be separated easily. 

Mi.\ture.s of Strychnine and Brucine have been isolated and the 
separation of the alkaloids is in progress. 


240. Extraction of cellulose from rice straw. 

M. S. Patel and B. B. Sardeshpandb, Bombay. 

The object of the present work is to obtain proper data as to the 
yield of cellulose from Bombay rice straw under various conditions of 
alkali concentration, temperature and time of digestion and to find out 
whether it is possible to prepare paper and allied products from the 
cellulo.se obtained from Bombay rice straw. 

The results can be summarised as follows : — 

(1) The moisture content of the rice straw varies with the atmos* 
pherie conditions. It is highest in the rainy season. Bombay rice 
straw contains 48 to 55% total celluloses. Out of this 34 to 37*^o is alpha 
cellulose and the rest beta and gamma celluloses. 

(2) The liquors obtained after the separation of the first and the 
second groups stains a bleached piece of cloth. The stain is not capable 
of being removed even by bleaching. 

(3) In actual mill produce the yield of cellulose from Bombay rice 
straw should bo about 36 to 37^o‘ 

(4) 140*C is about the best temperature for the digestion of the 
straw. 

(5) For the production of fairly good cellulose the concentration of 
the alkali ought to be much higher than the 3%. 

(0) Under proper conditions of temperature and alkali concentration 
the period of digestion should be about 1| hours. 

(7) Total alkali required for complete digestion of the Bombay rice 
straw is 10*5%. 

(8) Total amount of bleaching powder required for the bleaching 
of the cellulose is 4*5% calculated as CaOCl 2 . 

(0) The fibres of rice straw resemble those of esparto in many respects. 
The cellulose obtained from rice straw is quite suitable for the manufac- 
ture of paper and allied products. 

(10) As the fibres of rice straw are shorter in length they have to be 
mixed with a small percentage of cellulose with longer fibres for ordinary 
paper making purposes. 

Samples of paper have been prepared from the cellulose obtained 
during the investigation and these have been favourably reported upon 
by paper-makers. 
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241. Preparation of alumina and aluminium sulphate, from 

Indian bauxite. 


M. S. Patel and G. K. Ogale, Bombay. 


Indian bauxite contains a considerable amount of silica nnfl titanium 
in addition to iron. Both these impurities prevent the profitable extrac- 
tion of AI 2 O 3 from Indian bauxite by the Bayer process. The present 
uivestigation is undertaken to find out a suitable economic process for the 
preparation of alumina or aluminium sulphate or both from Indian 
bauxite. Samples of bauxite have been analysed. One sample having 
the following composition is being investigated : — 


AI2O3 
Fe203 
Ti02 .. 
SiOg . . 


8-50o 

6r>o/o 

r^O- 


Solubility of AI 2 O 3 and Fe.^Os and TiOo in acids is being determined 
under various conditions. It has been found that heating the bauxite 
at llO'^C for I hour prior to treatment increases the solubility of Fe 203 
and Ti 02 in HCl and decreases that of AI 2 O 3 in the same acid. 


242. Extraction of sodium carbonate and sodium bicarbonate 
from efflorescent natural soda. 


M. S. Patel and P. S. Rao, Bombay. 

Killoresccnt natural soda is produced at various localities in this 
presidency which is utilised for the manufacture of soap by crude methods. 
This investigation has been undertaken to work out sufficient data to 
enable one to evolve a suitable process by which Sodium carbonate and 
bicarbonate can be extracted from the natural soda by simple and econo- 
mic means. 

Samples of natural soda have been collected and analysed. They 
are found to contain : — 

Sample. Na 2 C 03 NaHCOs NaCl Na 2 S 04 Insoluble 

residue. 


(A) Prantij .. 2.5 () 6 % 4-22% 1G5% .. 69-9% 

(B) Kapadvanj .. 20-54«^, .. 2 li)% .. 78*8% 

(C) Bhavanagar .. 12’ll°o G-73®o •• •• 81’5"o 

(D) Sindh .. IS^^, 9*3«i 8*7"o 


The study of the solubility of the following two systems has been 
vmdertaken. 

(1) Na 2 C 03 NaHCOs NaCl Na 2 S 04 

( 2 ) .. — 


Equilibrium has been determined at 29®, 33®, 40®, 60', Go®, and 
80®C. 

The solubility of Na-iCOs in the presence of the other three salts 
decreases up to 40®C and then increases. 

The solubility of NaHCOs increases with the rise in temperature. 

The solubility of Na 2 S 04 decreases up to 33®C and then increases 
again. 

There is only a slight increase in the solubility of NaCl with rise in 
temperature in presence of the other salts. 


243. Some new photo-sensitizers. 

G. Gopala Rao, Waltair. 

Of the oxides, only zinc oxide has so far been described to possess 
marked photo-sensitizing activity. It is now fovind that ignited cadmium 
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oxide and titanium dioxide are also powerful photo-sensitizers. Cadmium 
oxide has been stmhed in detail. Tt sensitizes the following reactions 
m ordinary sunlight: — (I) the decomposition of silver nitrate; (2) the 
bleaching of various dyes in the presence of glycerine ; (3) the formation 
of hydrogen peroxide from water and air ; (4) the oxidation of ammonia 
and it-s salts to nitrite ; (o) tlie hydrolvtic decomposition and oxidation 
of various nitrogenous substances like urea, the amides, amines, amino- 

acia» etc. Titanium dioxide is a powerful photo -sensitizer for reactions 
4 and 5. 

244. The role of sodium sulphite in photographic developers. 

G. Gopala Rao and K. M. Pandalai, Waltair. 

Photographic developing solutions contain one or two reducing 
substances like metol, pyrogallol, or hydroquinone, and a large amount 
of sodium sulphite with some sodium carbonate. The part played by 
sodium sulphite has not yet been adequately explained. 

Mortan (Radiation in Chemistry) states that sodium sulphite probably 
prevents the loss of hydroquinone by atmospheric autoxidation, hence 
more of the hydroquinone would be available for reducing the silver 
halides in the presence of sodium sulphite than in its absence. Dhar 
has suggested that this is on induced reaction. It is here shown that 
Mortan’s view was untenable and that the above one was really an in- 
duced reaction, the reduction of silver halides by hydroquinone inducing 
the reaction between sodium sulphite and silver halides. 

245. A new synthesis of methyl rhizonate. 

R. C. Shah, Bombay. 

Rhizonic acid obtained as a decomposition product of various lichen 
acids, is 2-hydroxy-4-methoxy-3 : 6-dimethyl-benzoic acid. The acid 
and its derivatives have been previously synthesised by methods which 
are long and difficult. The author has now synthesised methyl rhizonate 
flirectly from orcinol which was converted into orsenillic acid by the 
method of Hoesch (Ber., 1913, 46, 886) through orcylaldehyde and sub- 
.sequent oxidation of its dicarbomethoxy derivative. Orsenillic acid was 
converted into its methyl ester by means of diazomethano. Methyl 
orsonillato when methylated by means of KOH and Mel under proper 
conditions directly gave methyl rhizonate which is insoluble in dilute 
alkali and gives a deep violet coloration with ferric chloride. 

246. The chemistry of imido-chlorides. Part II. Reaction of 

benzanilide-imido-chloride with n-dimethyl o-m- and 
p-toluidines in the presence of anhydrous aluminium 
chloride as condensing agent. 

R. C. Shah and N. B. Itchhaporia, Bombay. 

In part I, a new and direct synthesis of p-dialkylamino beiizophc- 
nones by condensation of benzanilide-imido-chlorides with dimethyl- 
and diethylanilines in presence of anhydrous aluminium chloride has 
been described (Shah and Chaubal, J.C.S., 1932, p. 6.50). This reaction 
has been now extended to dimethyl-o-toluidine, dimethyl-in-toluidine, 
and dimethyl-p-toluidino in order to establish the general applicability 
of this convenient synthesis, and to study the influence of substituents 
in the dialkylanilino. 

Shah and Chaubal's original method has been improved upon by the 
use of dry ether, which has been found to have the valuable property 
of readily dissolving anhydrous aluminium chloride, in place of carbon 
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disulphide or benzene, as solvent. The resulting ketones. 3-m€*thyl-4 
dimethylamino-benzophenone, 2*methyl-4-diinethylainino-benzoplienone 
and 6-methyl-2 dimethylamino-benzophenone are new, the conclensatit)!! 
taking place in tlio para position to the dimethylamino group in the 
hrst two cases and in the ortho-position in the third. 

It is interesting to note tl»at 3-methyl-4-dimethylamino-benzoplie- 
none easily obtained in the present work from dimethyl-o-toluidine, 
cannot be prepared the older method from dimethyl -orthotoluidine 
benzanilide and phosphorus oxychloride (Meisenheirner, Annalen, 1921, 
423, 75). Interesting observ’ations have been made regarding the in- 
fluence of st-eric hindrance in t.he condensations and in the formation of 
the oximes and methiodides of the ketones. 


247. The chemistry of imiclo-chlorides. Part III. A synthesis 

of quinoline derivatives. 

R. C. Shah and V. R. Hekramaneok, Bombay. 

The formation of a quinoline derivative, ethyl 4-hydr<»xy-2-phenyl- 
quinoline-3-carboxylato by heating the condensation product of benzani- 
lide-imido-chloride and ethyl malonate was first observed bv Just {Ber., 
1886, 19, 149, 161) who studied only a few cases of this kind. A sys- 
tematic investigation of this reaction is being carried out. The original 
method of condensation has been improved upon, by the use of two 
mols. of malonic ester instead of one which increases the yield and the 
purity of the required mono-conden.sation product. Ring closure luis 
also been brought about by a new method, viz. by means of sulphuric 
acid. 

The following now compounds have been prepared. 

Ethyl-p-nilro-anil-benzenyl malonate, €thyl~{4-hydroxy-2-p-nitroph€nyl- 
f]uinoline-'3-carboxylate, ethyl-o-chloro-anil-benzenyl malonate, ethyl-4- 
hydroxy-2-chloro-phenyl-quinoline-‘3-carboxylute, ethyl-anil-m-nitro-benzcnyl- 
m^onate, ethyl-anil-p-nitro-benzenyl malonate, ethyl-4-hydroxy-2-phe>tyl-{\. 
nitro~quinoline-'3-carboxylate, ethyl-4-hydroxy -'I- phenyl S-methyl-quinoline-'i- 
carboxyUite, ethyl anil-m-mcthyl-boizenyl -malonate. 

The work is being continued. 


248. A new synthesis of 2 : 4-diliydroxy-benzophenone. 

R. C. Shah aiid P. R. Mehta, Bombay. 

Benzanilides condense with climethylanilino in the presence of ])hos- 
phorus oxychlori<le to give keto-aniLs which are readily hydrolysed giWng 
dimethyl-ammo-benzophenones (Meisenheirner, Ann»don, 1921, 423, 75; 
Shah, Deshpande and Chuubal, J.C.S., 1932, 042). 

An attempt to condense benzanilide with resorcinol in the presence 
of phosphorus oxychloride on similar lines was unsuccessful, the benzaiii- 
lide remaining unchanged. It has been found however that benzanilide 
readily condenses with resorcinol with a mixture of phosphorus oxv- 
chloride and anliydrous zinc chloride n.s condensing agent, giving tinallv 
2 : 4.dihydroxy-benzophenonc in good yield. The condensation takes 
place more smoothly and the yield of the ketone is further improved when 
benzanilide is replaced by benzamide. 

The method gives a much better yield of 2 : 4-dihydrox3’^-benzo- 
phonone than the known method in which benzoic acid is condensed 
with resorcinol with the help of anhydrous zinc chloride. Benzanilide 
has been similarly condensed with orcinol and /S-naphthol. The work 
is being extended. 
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249. On the study of polyhalides, Part II. Formation and 

dissociation of chloro-dibromides, and tribromides of 
sodium, potassium, strontium, and barium. 

S. K. Ray, Calcutta. 

r. continuation of the previous work {Jour. Indian Chem Soc., 1932, 

2o9.) the formation and dissociation of the polyhalides of sodium, 
potassium, strontium, and barium have been studied by the freezing point 
method. The constancy of the value of the equilibrium constants, calcula- 
tod from the freezing point depressions, conclusively proves the formation 
of the polyhalides. The actual isolation of the complex polyhalidee has 
been possible in some cases. 

250. Induced (slow) and photo-chemical oxidation of glucose 

in presence of gutathione. 

C. C. Palit and N. R. Dhak, Allahabad. 

Induced {alow) oxidation. — 1. Experiments show that there is more 
oxidation of glucose in presence of glutathione and sodium phosphate 
than with phosphate alone, showing that glutathione acts as an inductor 
in the oxidation of glucose in presence of phosphate and that with a defi- 
nite amount of glutathione, the amount of oxidation of glucose increases 
with the increase of phosphate. 

2. With sodium bicarbonate, the amount of glucose oxidised is 
also greater in presence of glutathione than in its absence, but with 
sodium carbonate and sodium sulphite respectively, the results obtained 
are quite the reverse. Also there is more oxidation of glucose in presence 
of sodium carbonate or sodium sulphite alone than in presence of either 
of these and glutathione together. 

Photo-chemical oxidation in sunlight. — 1. Experiments show that (a) 
the amount of oxidation of glucose increases with the increase of sodium 
phosphate, whether the oxidation occurs in presence or absence of gluta- 
thione, (6) the amount of oxidation of glucose with phosphate in presence 
of glutathione is greater than in its absence under similar conditions, and 
(c) the oxidation of glucose increases as the amount of glutathione 
increases. 

2. In presence of sensitisers such as uranium nitrate, ferric nitrate, 
zincoxide, animal charcoal, etc. oxidation of glucose in presence of 
glutathione is greater than in its absence and the order in which it is 
o.xidised is uranium nitrate>ferric nitrate>zincoxide>animal char- 
coal. 

3. Photo-chemical oxidation of glucose with sodium bicarbonate is 
greater in presence of glutathione than in its absence, while with sodium 
carbonate the residts are quite the reverse like the results obtained in 
case of induced oxidation. 
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Section of Zoology. 

Abstracts. 

1. Multiplication of Trichomonads by multiple longitudinal 

splitting or fission. 

G. C. Chatterjee and A. N. Mitra, Calcutta. 

In three previous papers, wo have shown that instead of tlie binary 
method of division (a trichomonad dividing into two equal halves, each 
one having all the organelles of the one dividing), which is described as 
the method of multiplication in all papers on the subject, there is another 
method of multiplication, in which an adult organism gives origin to 
numerous minute amoeboid organisms having no flagella, which sub- 
sequently develop their organelles. We have since found another method 
of multiplication which is the subject of this paper, in which on organism 
po.S3e3sing all the organelles but very small in si/.e, splits up into in- 
numerable organisms which possess a single flagelhim, which develops 
later on into an ordinary trichomonad. The different stages in the develop- 
ment have been observed from minute ones being not more than 2 or 
to 18 or 20^ or more. 

2. Myxosporidia from India. 

H. N. Ray, Calcutta. 

Several myxosporidia have been studied from fish, amphibia and 
reptile. Following genera ore for the first time recorded from India : 
Ceratomyxa, Ohlorotnyx^im, and ZschokkcUxi. 

Life cycle of Chloromyxum amphipnoui n. sp., and ZschokkeVxi pra- 
fihadi n. sp., have been dealt with in detail. Fish inortalitj’ in a confinctl 
area of water duo to inyxosporidian infection has also been discussed. 

3. Lankesieria culicis from Aedes (Slegomaya) albopictns 

ill Calcutta. 

H. N. Ray, Calcutta. 

Historical review of the distribution of T,. culicin is given. Its life 
history revised and cortam features, such-ss method of association, chro- 
mosome number, and the position of the residual mass in the spore have 
been found to be worth recording. Occurrence of epimerite has also been 
discussed. 

4. Boring apparatus in Balantidium. 

H. N. Ray and M. Chaj^jiavarty, Calcutta. 

Presence of a boring mechanism in several species of Balantidium 
have been noted. It is suggested that human Balantidium may bo 
investigated upon from this point of view. 

6. On the trematode found in the liver of Ophiocephaltis 
strialus. 

T. SuBRAMANYAPiLLAi, Bangalore. 

The anatomical and embryological study of this trematode seems to 
suggest that it is a form more allied to Fasciola hepatica than to any other 
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trematode. It agrees the latter species in all respects except in the 

position of the genital aperture as well as in the disposition of the gonads. 
The genital opening is far behind the ventral sucker, almost in the middle 
of the ventral side. The testes are centrally placed, one behind the 
other, the anterior one lying just behind the* genital opening; and the 
ovary lies between the two testes. These differences can be reconciled 
with the conditions existing in F. hepadca, if the disposition of the gonads 
in the pre-adult stage of the parasite, under consideration, is studied. 
There are indications in this, to show, that the genital aperture was once 
anteriorly placed in front of the ventral sucker, and that it has shifted 
back correlated \\'ith the need for a greater efficiency of the ventral sucker. 
This upsets the normal position of the testes, and resulted in a torsion 
which brought the once right testis to the centre, and the once left testis 
more forward, and then to the centre, in front of the ovary. 

If Biogenetic law can be relied upon, the above facts show that the two 
treinatodes arose from a common ancestral form, whose permanent 
host \vas a fish and the intermediate host a w’ater-snail. The ancestral 
cercareie must have evolved along two lines, one showing a tendency for 
securing a teiTCStrial vertebrate host ; the one that remained in a Piscian 
host became more specialised and diverged from the ancestral form, 
whereas the other kept up much of its ancestral traits. 

6. On a new trematode of the genus Astiotrema Looss, 1900^ 

from the instestine of a tortoise, Chitra Indica. 

G. S. Thapar, Lucknow. 

The genus Astiotrema was erected by Loos.s in 1900 for the reception 
of two species, Distomum reniferum and Aslia Implela. Subsequently 
several other species have been added to the genus. The present paper 
odds another species, Astiotrema indica n. sp., to the gen\js in question. 

The specimens were obtained from the intestine of Chitra Indica 
from the river Oomti and present the following characters : — 

1. Spherical ovary in front of the testes. 

2. The testes are lobed 9-10 lobes in each. 

3. Receptaculum seminis is large, semilunar in shape, transversely 
disposed across the body. 

4. The cirrus is verj' characteristic and forms a definite coil in its 
course. 

A detailed account of the anatomy of the trematode is given. The 
paper concludes with discussion on the status of the subfamily Astiotre- 
minsc Boer, 1924, and in the light of the recent researches, gives an amended 
definition of this subfamily. 

7. On the morphology of Discocotyle Sagiitaium. 

G. S. Thapar and M. B. Lal, Lucknow. 

In the course of his investigations on the helminth parasites of 
fishc.s that died in the aquarium of the London Zoological Society, the 
senior author found a very heavy infection in the gills of salmon trouts 
by these parasites. The excretorj' system was there examined in fresh 
specimens and the other details in the anatomy are now studied by both 
of us from a series of prepared slides. 

The genus Discocotyle has been studied by several earlier workers 
but the following interesting features are now being recorded ; — 

1. Tlio division of the body into three regions — the large middle 
region being the sexual region of the animal. 

2. The branched diverticula of the intestine. 

3. l^e peculiarities and details in the excretory system appearing 
to connect Monogenea and Digonea together. 
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4. Tho peculiar anchoring process at one end of the egg. 

A detailed account of the anatomy, particularly of the excretory and 
reproductive systems, is given in the paper. 

8. On the morphology of a new trematode from Golden orfe. 

G. S. Thapar and J. Dayal, Lucknow. 

A large number of trematodes were collected from the intestine of 
<5olden orfo and they present tho following distinguishing characters : — 

1. Presence of armed genital sucker anterior to the acetabulum. 

2. Diagonal and lobe<l testes. 

3. The lobed ovary in between tho two testes. 

4. Coiled xiterus lying between the acetabulum anti the posterior 

testes. , 

A detailed account of tho anatomy of the animal is given. Tho 
paper concludes with a discussion on the sj’stematic position of tho animal. 
It appears to bo closely allied to tho genus SphcBrostoma, but differs from 
it in several important features which neee.ssitate the creation of a new 
genus for the present form. 

9. On the morphology and systematic position of Ceplialo- 

gonimus and magnus n. sp. from Trionyx gangeticns. 

B. B. SiNHA, Lucknow. 

A large number of specimens were obtained from the intestine of 
'I'rionyx gangeiicus at Lucknow. Tho chief peculiarities are : — 

1. Anterior half of tho body is covered over with spines. 

2. Oesophugu.s is n.s big as the muscular pharynx. 

3. Tho excretory vesicle is longer than the arms of ‘ Y ’. 

4. The uterus completely fills the posterior part of tho body and 
can bo distingiiLshed into ascending and descending rami. 

5. The yolk-glunds are in the middle third of the body, extending 
beyond the posterior margin of tho acetabulum. 

6. An elongated, flask-shaped cirrus-sac with a long, naiTOw neck 
is present. 

The new species differs from other members of the genus in its larger 
size and in the extent of the vitellaria. 

The paper concludes with a discussion on the systematic position 
of Prosthogonimiis — which has recently been included in the family 
Li.'podermatids by Pocho (1925). Tho author has argued for the ex- 
clusion of ProsthogonitniLs from the family I^podermatida* and has ad- 
vanced his arguments in favour of its inclusion under the family Cophalo- 
gonirnidse along with the genus Ccphalogonimns. 

10. Notes on the occurrence and external features of a fresh- 
water poly-chaite. 

C. Bal, Benares. 

A poly-chaete w'orm was found swimming freely in river Ganges 
clo86 to tho OhiitB ftt Benaros. 

1 '^'^9 species of poly-ch»te Malta bengaUnMn Stephenson (1908, 1910) 

opto hengalensie Willey (1008) have been recorded previously from 
ort Cannmg (Gangetic Delta), b\it none so far w€is found to occur up 
no nver beyond this* The occurrence of a poly«cha>te about 500 miles 
lip the stream from the delta is noteworthy • 

The question of the distribution of poly-choDtes in fresh and brackish 
Water has been briefly discussed. 
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Only one specimen of this species could be collected and the anterior 
region was unfortunately mutilated. It could not, therefore, be identified. 
An attempt, however, is being made to collect more specimens of this 
species. 

The strvicturo of parapodium and various types of Setae has been 
given. The worm possesses branchiae. 


11. An account of the development of Diapatra Variabilis 
(Southern). 

G. Krishnan, Madras. 

The development from the atrochal stage to a period when most 
of the advilt structures have been formed, is described. The larvae were 
reared in the laboratory. The fertilized egg.<« occur in masses inside the 
tubes of the parents. They are heavily yolked, and the larval history 
is much abbreviated. There is no free swimming phase, and the early 
develojiinent takes place inside the tube, the young leaving it with several 
pairs of parapodia. The tentacles, anal cirri, the jaws, and the branchise 
appear comparatively early before the worm develops about 10 to 11 
parapodia. The cilia are reduced. The true compound set® are absent. 
The sequence of appearance of set® is described. The tube-forming 
habits are also described. A comparison is made with the development 
of Diapatra cuprea. 


1‘2. On the physiological significance of the enteronephric 
type of nephridial sj^stem found in Indian earthworms. 

K. N. Bahl, Lucknow. 

During the years 19I9-192G, the author described the ‘ entero- 
nephric ’ type of nephridial system in earthworms belonging to the 
genera — Pheretima, Lampito, and Woodwardia. In all these genera, the 
nephridia discharge their excretion into the intestine instead of one to 
the surface of the body. It was further suggested that the basis of classi- 
fication of nephridia should be the place of their opening rather than their 
size ; Stephenson in his recent monograph on the OIigoch®ta has accepted 
this suggestion and classified the nephridia into ‘ exonephric ’ and ‘ entero- 
nephric ’ types. 

The question of tho physiological significance of these ‘ entero- 
nephric ’ nephridia still remains open although it was suggested in 1919 
that tho enteronephric system was possibly an adaptation for the con- 
servation of moisture in a dry climate. In the present paper, the author 
has compared the habits of Pheretima with those of Eutypheeus, the former 
possessing enteronephria and tho latter exonephridia. He has, next, 
compared the castings of these two worms in respect of their shape and 
consistency, which go to prove that his suggestion is correct. Finally, 
he has given data with regard to the percentages of moisture present in 
tho castings of these two kinds of worms. In all the five experiments 
made, the percentage moisture was higher in the castings of Eutyph<snis 
than in those of Pheretima proving conclusively that the gut of Pheretima 
absorbs the water from the excretorj* fluid and conserves it for the needa 
of the worm. 


13. The larval stages of Aceles sp. 

M. Krishna Menon, Madras. 

A fairly complete account of the larval development from the earliest 
free-swimming stage up to one in which the animal, in all essential respects, 
has acquired tho adult characters is given. In all nine stages have been 
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studied. There are three protozcea and two mysis stages. The develop- 
ment of the full number of pleopods is an extremely slow process. The 
development shows many interesting featxires of resemblance to the 
developments of sergestis, Petalidium, and Lucifer of the same family. 

14. Distinctive characters of the larval development of 
Callianassa sp, 

M. Krishna Menon, Madras. 

The development of this species of Callianassa differs considerably 
from those of all other species of the genus so far studied. One of the 
most important differences is the abbreviation of larval life, there being 
only two stages. The mouth appendages, abdominal somites, and telson 
of these show important variation from those of the corresponding stages 
of other species of CalUan-ae’ia. On the other hand, in the shortness of 
larval life, in the nature of the telson, and in the ab.sence of uropods 
during this period this form resembles the development of the genus 
Axixis. 


15. The larval development of Gebiopsis sp. 

M. Krishna Menon, Madras. 

There are five larval stages in the development of this species whereas 
most of the other species of Upogebinas, the developments of which have 
been studied, pass through only four stages, and in some cases only three. 
The present form differs from the others in several other important 
respects also, as for instance, in the presence of lateral spines in the 
abdomen, and in the very late appearance of the median spine in the 
posterior edge of the telson. 


16. Development and habits of Hippa asialica. 

M. Krishna Menon, Madras. 

Larvae of Hippa are very common in the plankton in all except the 
hottest months. There are five free-swimming larval stages. They 
resemble very closely to those of the American species, H. emerita (tal- 
poida), the first stage of which was described by Faxon, and the last three 
stages by S. I. Smith. The two species differ, however, in respect of the 
disappearance and reappearance of the abdominal appendages in their 
post-larval life. 


17. Yolk formation in paratalphusa hydrodromus. 

" A. Nabayan Rao, Bangalore. 

On examining a series of sections of the ovary of this freshwater 
crab prepared by Osmic technique the author has observed that the 
for^tion of fatty yolk by the Golgi vesicles is in accordance with the 
findings of Nath {Q.J.M.S.y Vol. 74, No. 296). ’While the albuminous 
yolk could be traced to Mitochondria, an observation which is in accord- 
ance with the findings of King {P.R.S.y Vol. 100, No. 700). Nowhere 
in luB own preparations the author could discover the nucleolar extrusions 
wmeh,^ according to Nath, are the active agents in the formation of 
albummous yolk. The paper further discusses the collateral problems 
arising from these observations. 



6 


Twentieth Indian Scieyice Congress. 

18. A short review of the Myriapod collection in the Indian 
Museum, Calcutta. 

M. B. Lal, Lucknow. 

The present paper is the outcome of the author’s short stay in 
Calcutta during the summer of 19.30 when he had the opportunity of 
examining the iM>Tiapod collection in the Indian Museum. 

The collection is very useful though by no means rich, as either the 
coastal regions or some hilly places have been explored ; while very little 
collection has been made from the interior of the country. 

For the purpose of showing clearly the extent of exploration for the 
collection of Myriapods, the author has given about a dozen outline maps 
of India, Burma, and Ceylon, and located the places from which collec- 
tions have been made. A glance at the maps gives an idea of the immense 
work lying before the Zoologists for the study of this group as no collec- 
tions have been made from vast stretches of the country. 

The author has also collected and located some forms of Diplopoda 
(millipedes) which were not in the museum collection. A detailed list 
of the genera and species, together with their places of collection, is also 
given. 

19. Preliminary notes on the copulation, fertilisation, and egg- 

laying of the millipede, Thyropygus malayu^. 

M. B. Lal, Lucknow. 

Bhatin and Choudhary (1927) described copulation in this millipede, 
though under a wrong name of Spiroslreptus Brandt., but their observa- 
tions seem to be both scanty and inaccurate. The millipedes have been 
identified as Thyropygus malayua and complete and detailed observations 
are recorded in this paper. 

The following important points may be noted in this connection ; — 

1. Copulation lasts as long as 20 to 40 minutes if the animals are 
left undisturbed. 

2. The animals, while copulating, do not separate if carefully 
handled, though even the slightest sound vibrations, e.g. tapping of the 
table on which the dish containing the animals is kept, disturbs them. 

3. There is a period of e.xcitement for the male after which it never 
likes to copulate. 

4. There is a jerking movement every 3 or 4 minutes by which the 
Cionopods press firmly against the vaginal discs, and this movement is 
very much pronounced at the end of the copulating process after which 
the animals separate. 

6. Copulation is generally observed in nature from July to Novem- 
ber. Copulation ceases during the winter months when the animals 
hibernate. 

6. Eggs may be laid on the third day after the last copulation, or 
as late as 5 to 9 or even 13 days after. 

7. Eggs do not develop if oven slightly exposed to air, hence eggs 
are laid singly in small egg-capsulcs of earth which serves for protection 
during development. As many ns 31 egg-capsules were collected from 
a single female. 

20. On the chemical nature and physiological significance 

of the so-called * Stink-glands ’ of Thyropygus malayus. 

M. B. Lal, Lucknow. 

Those glands lio on the lateral walls of the chitinous body rings 
but are absent from the first five segments, including eollum, and from 
the lost or anal segment. They open outside as longitudinal slits through 
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which comes out a yellowisli pungent fluid when the animals are handled. 
On irritation, however, the animals pour out considerable quantities of 
this fluid. 

Microchemical tests were applied for detection of Hydrocyanic acid 
which is present ui exceedingly small quantities. The autlior has also 
been able to detect minute quantities of free chlorine in the secretion. 

The probable function of the glands is protective. >finipedes are 
ciuite unpalatable due to this fluid and very rarely preyed upon and 
eaten. Secondly, the hydrocyanic acid aiul free chlorine* act as a sort 
of disinfectant and keeja the surrounding soil and decaying vegetable 
matter where the animal lives free from bacteria and* other micro- 
organisms. 

Quantitative estimation of chlorine anti hytlrocynnic acid is being 
carried out. Details of the experiments are given in the paper. 


21. On the egg-laying in Strongylosoma and Orthomorpha . 

M. B. Lal, Lucknow, 

Several local nullipedes were collected and kept in laboratory under 
^servation. Eggs were laitl in clustera and in small pits in the soil. 
E^-laying begins in early rain.s as soon as the animals come up on the 
surface. In Strongylosoma contortipes Attem., the number of eggs 
varied from 127 to 185 with different individuals. Eggs are red in 
colour. In another variety of Strongylosoma, viz. Strongylosoma contor^ 
Forma minor— eggs varied from 78 to 9:i in number and are pale 
yellow in colour ; while in Orthomorpha mode^tine Silv., eggs are aljso- 
lutcly white and numbered from 58 to GO with tlifferent individuals. 

22, On the fsecal pellets of millipedes. 

M. B. Lax, Lucknow. 

The millipedes are mainly vegetable feeders but they also swallow 
considerable quantity of earth along with their food, which they paas 
out in form of small beads. These fa.'cal pellets resemble more or less 
the castings of Pherelima. They measure 5 mm. in length, and I to 2 
mm. in width in case of Tkyropygus Malayus, but they are as small a.s 
mustard seeds in case of smaller millipedes. Swallowing of earth is done 
during bunwing when the Labrum work.s like a spade and thou<>h the 
feet help in throwing the earth backwards still a lot is engulfed. 


23. Notes on some Indian Tliysanoptera with brief descriptions 
of new species. 

T. V. Raalakrishna Ayyar, Coimbatore. 

This paper includes the results of the author’s recent studies on the 
systematica and bionomics of some Indian Tliysanoptera, and forms a 
supplement to them. Part of the material on which the present study is 
based was collected from sandal wood trees growing in the important 
Mndal areas of Coorg and Salem by officers of the Imperial and Madras 
Forest Departments. The study of sandal * thrips ’ forms a part of the 
investigation of the complete insect fauna of this valuable tree undertaken 
in connection with the ‘ sandal ^ike ’ which is believed by some scientists 
to be an insect-bome virus disease causing loss to the extent of over 
live lakhs of rupees per annum. It may also be added that such a 
taunistic work would represent the first intensive study of the insect 
fauna of a single species of forest tree in the Indo-Malayan region, and 
this would undoubtedly form a substantial contribution to our knowledge 
of the fauna of South India. The rest of the material includes 
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collections made by the author and others from the different parts of 
the country both on sandal and other host plants. 

Of the following two dozen insects noted in the paper, eight happen 
to be species new to science and five are forms not previously recorded 
from India. Eleven species are from material collected on sandal wood 
^ree and of these, two are extremely interesting giant forms new to science, 
ishort notes on the different forms and very short descriptions of the 
new species make \ip the major portion of this paper. 

Species noted : 

1 . Er>’throthrips nsiaticus, R. and M. 

2. Hemianaphothrips palmse, n. sp. 

3. Pseudodendrothrips ornatissimus, Schm. 

4. Parthenothrips dracaenae, H. 

.5. Heliothrips indicus, Bag. 

0. Thrips florum, Schm. 

7. Tseniothrips chsetogastra, n. sp. 

8. Panchwtothrips indicus. Bag. 

0. Ecacanthothrips fletcheri, n. sp. 

10. Liothrips dampfyi, Ky. 

11. Haplothrips inquilinus, Pr. 

12. H. Ganglbaueri, Schm. 

13. Trybomiella ramakrishnae, Ky. 

14. Dolichothrips indicus, H. 

15. Kamyothrips nigrifla\'U8, n. sp. 

16.. Androthrips coimbatorensis, n. sp. 

17. Ramakrishnaiella nirmalapaksha, R. and V. 

18. Mallothrips indica, Ramkr. 

19. Dinothrips sumatrensis. Bag. 

20. Elaphrothrips beesoni, n. sp. 

21. E. chandana, n. sp. 

22. Neosmerinthothrips fructum, Schm, 

23. Kleothrips gigans, Schm. 

24. Idolothrips tungabhadrro, n. sp. 


24. A note on the gut and nervous system of the adult female 
lac insect Laccifer lacca, Kerr (Coccidse). 

P, S. Negi, Namkum. 

The inteimal anatomy of the female lac insect is a much neglected 
subject. Dr. A. B. Misra in his papers ‘ On the post-embryonic develop- 
ment of the lac insect * and ‘ On the internal anatomy of the female 
lac insect ’, has erred in his observations and mistaken the Consolidated 
ventral ganglia for the pharynx, and has stated that the nervous system 
is broken into separate parts. The paper disproves these observations 
of Dr. Misra, and states that the pharynx is only slightly bigger in diame^r 
than the oesophagus. The bunch of salivary glands of either side with 
its common duct is closely attached to the consolidated ventral ganglia. 
The disposition of the gut is not materially affected by the distortion 
of the shape of the lac insect, and ‘ the free ends of the malpighian tubes 
and the blind end of the recurrent intestine * are directed towards the 
posterior end of the insect. 

The nervous system is continuous and not broken into separate 
parts. It consists of the Cerebral ganglia; the connectives join to form 
the consolidated ventral ganglia which gives nerves to the anterior parts 
and continues posteriorly into the nerve chord for a short <^tance ; the 
nerve chord then divides into two main branches which divide and sub- 
divide to supply the various posterior parts of the female. 
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25. Anatomy of the worker ant Doryhis orienialis. 

D. Mukerji, Calcutta. 

The writer showed the phj'logenetic affinities of the Dorylina* to the 
vespoid on the basis of the internal anatomy of the male ant Dorylus 
.A.S.B., XXII, 1927). In the present paper the internal anatomy 
of the blind worker ant Dort/lus orientalis is investigated. The e.xistence 
of well-developed ovaries in a few of the major workers and presence of 
air sacs in the workers which are non-winged as in other examples of ant 
of peculiar in leading a subterranean and nomadic life, deserve special 
mention. The workers are carnivorous and not vegetable feeders as 
reported by previous authoi*s. The max-palp is one jointed and not 
two. 


26. Notes on the bionomics and rearing technique in tlie 

study of a Eulophid parasite. 

K. P. Anantanarayanan, Coimbatore. 

In India, so far as the writer is aware, very little has been done with 
regard to the details on the life history and the technique of rearing 
of Hymonopterous insects belonging to the group of chalcid flies though 
it is long recognised that they are one of the most numerous and useful 
of the groups of insects. The present paper is an attempt in this direc- 
tion, based on the writer’s observations on a parasite of the Hymenop- 
terous family which the writer had the opportunity to rear in large num- 
bers for the control of the coconut caterpillar in Malabar, during the past 
five yeara. 

In this paper are included the details as to the life history and habits 
of the parasite, the rearing technique in the laboratory, and the results 
of the preliminary investigations on the influence of weather on the 
breeding of the parasite, together with the work of the insect in nature. 

This Klulophid is one of the important parasites indigenous to Malabar, 
and found comparatively the most efficient of the natural enemies of the 
coconut caterpillar for utilising it as a method of biological control. It 
may be added that the details with regard to the life history and habit.s 
of this parasite on coconut catei’pillar have not been recorded before. 

27. The termites of Orissa, their behaviour, and some 

effective methods of prevention. 

S. K. Ghose, Cuttack. 

.A-ffecting buildings, the author describes in detail the survey of 
termites found in Orissa, and gives a critical review of their behavioxir 
and systematy. 

The preventive measures suggested are bound up with the use of 
arsenic in the foundation of buildings, pitch and cement in the walls 
and floors, and reinforced concrete in place of woodwork, and special 
treatment of wooden material. 

The economic aspect of the problem is dealt with. 

A collection of termites obtained from different parts of Orissa will 
be exhibited in the meeting. 

28. On the habitat of the Maruina-type of Psychodid larvae 

in India (insecta : Diptera). 

S. L. Hora, Calcutta. 

The jlfaraina-type of Psychodid larvee resemble superficially the 
larvae of the Blepharoceridee and, like them, are provided with a row 
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ventral suckers. The Blepharoceridfe live in swift currents 
adherinjr to smooth rooks and boulders ; whereas the ‘ Maruina ’ larv® 
live round waterfalls on rocks, stones, and pebble which are either con- 
s^ntly washed by spray or moistened by dripping water from above. 
Ihey avoid strong currents and live either entirely out of water or in 
shallow, gentle currents at the sides of torrential streams. They have 
leen found in India at Dalhousie in the Western Himalayas and in 
streams near Teesta Bridge below Darjeeling. The present note is 
%vritten with a desire to direct the attention of future collectors to the 
t 5 rpe of habitat in which to look for them in this countr>-. The struc- 
tural peculiarities of these larv’a; and their evolutionary significance are 
indicated. From the known distribution of such archaic forms as Deu- 
terophlebia, 2^Iarxtina, and the Blepharoceridie it is suggested that thev 
may have evolved independently on different continents under the in- 
fluence of a set of same or similar en\dronmental factors. 

Notes are given on the methods of collecting and rearing these in- 
teresting flies. 


29. On the Cytoplasmic inclusions in the oogenesis of Peri- 
planeta americana (Linn.). 

V. D. Ranade, Allahabad. 

The oogenesis of Periplaneta americana (Linn.) has been studied 
both by intra-vitam examination and fixed preparations. Centrifuge 
experiments have also been carried out. 

In the oocytes treated with dilute neutral red for about 20 minutes, 
the vaeuome is tmged red and generally becomes prominent. In the 
earlier oocytes there are one or two patches of vaeuome consisting of 
about five or six discrete round bodies. With the growth of the oocyte 
these patches increase in number and are imifonnly distributed through- 
out the oocyte. In an advanced oocyte separate discrete vaeuome are 
also clearly visible among the large and prominent patches of vaeuome. 

The Golgi vacuoles are not stained by neutral red and appear as 
refractory bodies which on the introduction of 2®o osmic acid under 
the cover-slip clearly show the osraiophilic rim around a colourless core. 
In the oocytes treated only with 2®o osmic acid for 20 minutes the vesi- 
cular Golgi bodies with chromophilic rim and chromophobic core are 
clearly seen. There are also some crescent-shaped Golgi bodies. In the 
youngest oocyte the Golgi bodies ag^egate in a juxtanuclear position 
forming the yolk-nucleus of Balbiani. From now onwards they dis- 
tribute in Cytoplasm in patches. With the growth of the oocyte, the 
Golgi bodies grow in size and begin to deposit fat in their central core 
and become converted into fatty yolk bodies. Precisely similar stages 
of the growth and the dispersal of the Golgi bodies were also observed 
in the fixed preparations. Golgi bodies are also derived from the folli- 
cular epithelium cells of the oocyte by the process of ‘ infiltration ’. Golgi 
bodies make their appearance after prolonged treatment (25 minutes) 
with Janus green B in the intra-vitam examination. 

In the oocytes treated with a dilute solution of Janus green B for 
10 minutes the mitochondria are seen as fine granular bodies. There 
are also present baton-shaped mitochondria, some of which may be 
seen breaking into granular mitochondria. In the youngest oocyte 
they ai'O aggregated in the juxtanuclear position to form the yolk nucleus 
of Balbiani. In the advanced oocytes they are distributed in patches, 
and ultimately they get evenly distributed in the Cytoplasm as granular 
bodies. Mitochondria, like the Golgi bodies, swell up and directly ^ve 
rise to albuminous yolk. There is no evidence of nucleolar extrusions 
in the solid form. 
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30. Spermatogenesis in Orthacris (acrididae). 

T. Ramachandra Rao, Bangalore. 

The paper deals mainly \Wth the chromosomes and their behaviour 
in the male germ cells of Orthacris sp. of the subfamily Pyrgomorphinre. 
There are 19 chromosomes made vip of 9 pairs of homologous chromo- 
somes and the odd X-eloment. While ordinarily the form of all these 
chromosomes is uniform. In one of the individuals studied there occurs 
regularly in all the nuclei of the first spermatocyte metaphase, a .T-shaped 
tetrad due to the presence of a pair of heteromorphous homologues. 

The process of synopsis and relatetl phenomena are described in 
detail, and are found to resemble in main outline the same phenomena 
in Mecostethus (McClung, 1927). Indications of the presynoptic split 
atid the precocious behaviour of the X-element are clearly described. 
Certain differences are however noted. Even a close examination docs 
not rov’eal the presence of protoxjlasmic processes between adjacent cells 
dvu’ing diakinesis. An attempt is made to studj' the segregation of the 
unequal homologues in relation to the sex chromosomes. The r6le of 
centrioles in sperm formation is briefly outlined. 

A comparative study of these processes in Aularches miliarts (Linn.) 
is also made. 


31. A note on Glide’s classification of Cyclotopsis. 

R. V. Seshaiya, Aiinamalai Nagar. 

The paper points out the incorrectness of Glide’s inclusion {Fauna 
of Hritish India^Slollnscay Vol. II) of the genus of Cyclotopsis in the family 
of Cyclophoridro. An examination of Cyclosopsis subdiscoidea (Sowerby.) 
shows the characteristic features of Potamiasidie {=Cyclostomatidre‘) in 
( 1 ) the presence of a deep longitudinal pedal groove, (2) the concentration 
of the pedal centres, (.3) the presence of a single otolith in the otocyst, 
(4) the structure of the reproductive system, (5) the structure of the 
radula, and (6) the absence of jaws. 


32. Anatomy of Palvdomus tanacliaurica (Gmelin). 

R. V. Seshatya, Annamalai Nagar. 

The paper gives a preliminary account of the anatomy of PaUidomus. 
Among other features, it describes the oligopyrene and euj>yrone types 
of sperms found in the species, the peculiarities in the palliu'l circulation 
and the function of the marginal processes of the mantle. A definite 
blood-siriuH corresponding to the ‘ vena circularis ’ of Pulmonates is 
present in the anterior part of the mantle. A sinus of this tjqie does 
not seem to have been recorded till now in any of the aquatic Proso- 
branchs. The ‘ vena circularis ’ of Paltidoinus receives venous blood from 
‘ ,®*iiiises in the marginal processes of the mantle. From the 

Vena circularis’, the blood flows through ramifications on the loft side 
of the mantle into the efferent ctenidial vein. The marginal processes 
seem to serve as accessory respiratory organs. 

33. A note on the mucous glands in the foot of Ariophanta. 

T. K. Gopalachari, Cocanada. 

{Communicated by Mr. R. V. Seshaiya.) 

paper gives an account of the different types of mucus-secreting 
.glands found in tho foot of Ariopfumiu. 
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34. The spicules and their variation in Salmacis bicolor and 

Stompnexistes variolaris. 

M. Krishna Menon and R. Gopala Aiyar, Madras. 

The paper deals with the occurrence and distribtition of spicules 
in Salmacis birolor and StomopriHestes variolaris. Spicules are described 
in Salmacis bicolor from the gonads, the reproductive ducts, coelomic 
epithelium, alimentary canal, tube feet, ordinary and buccal, buccal 
membrane, stone canal, axial sinus and gills. The spicules are of two- 
varieties both belonging to the bihamate tjrpe. Variations are common 
in the spicules from the gonad, but absent in the other portions of the 
body. The percentage of variation is noted. A detailed description 
of the spicules in various regions of the body is given. An attempt has 
been made to note if there is any relation between the size of the spicules 
and the size of the individual. 

In Slomopmtestes variolaris in spite of its otherwise robust appearance 
spicules are conspicuous by their poor development. The bihamate 
type is absent. The gonads do not contain any spicules amongst the 
germ cells. B\it the membrane surrounding the gonad often possesses 
spicules of an irregular type. In the alimentary canal in the beginning 
and the end scattered triradiate spicules are observed. The perforated 
plates of the tube feet are described. The buccal membrane and gills 
also contain scattered plates of a similar nature. 

35. On certain hitherto unknown characters in the Fam. 

Notopteridae. 

M. Rahimullah and B. K. Das, Hyderabad. 

So far only two distinct species of the genus Notopterus have been 
recognised as kno\vn to be distributed practically all over India. Their 
taxonomic position depends upon the following characters : — 

1. The presence or absence of a concavity over the upper profile 
of the head. 

2. The presence or absence of the serrations towards the lower 
edge of the preorbital. 

3. The variation in the number of serrations along the abdominal 
edge between the throat and the insertion of the ventral fins. 

4. The number of dermatrichia in the continuous anal and the 
caudal fins. 

5. The extension of the maxilla in relation to the orbit. 

6. The position of the dorsal fin. 

Comparing the data given for the species of Notopterus in the Fauna 
oj Briliah India, ' Fishes ’ with those of the specimens (more than four 
dozens examined), obtained from the river Mfisi which present several 
variations and now characters, the following points are worthy of mention : 

(а) B. VII. D. 8-10. P. 14-15. V. 5. 

A. 99-102. C. 10-13. LI. 180 

(б) Concavity over the dorsal surface of the head quite prominent. 

(c) Serrations existing along the lower surface of the Preorbital. 

(d) 28—31 serrations along the abdominal edge. 

(e) A-l-C=(95-102) + (10-13). 

(/) Extension of Maxilla ventrally=J to f of the diameter of 
the orbit. 

(j 7 ) Dorsal fin commences much nearer the tail than to snout. 

Taking all the facts into consideration the authors find that the 
problematical typo of Notopterus embraces the characters of both the 
species of the genus Notopterus. It comes more or less near to kapirat- 
in the following respects : — 
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(i) Composition of the caudal fin. 

(ii) Compo.sition of the anal fin. 

(iii) Serrations present along the ventral surface of the Preorbital. 

Further details of similarity and differences, etc. are given in the 
paper. 

In the opinion of the authors this seemingly new group of fishes c)f 
the genus Notopterus forms what might be called a local race, as if emerg- 
ing from the almost cosmopolitan stock of kapirat. To be brief, in some 
respects they possess certain characters which are undoubtedly inter- 
mediate between those of kapirat and chitala, while in other respects they 
are widely different from either of them. 


36. Observations on the confluence of the median fins in one 
of the common cat-fishes of the Nizam’s Dominions, 
Maroof (Mahgur or Mangri — Clarias hatrachtis). 

M. Rahimullah and B. K. Das, Hytlerabad. 

Confluence of the median fins has been noted and studied in two 
examples of the Cat-fish, M&roof {Clariaa batrachu«). 

(a) In the first case ; 

(i) All the three vortical fins (dorsal, caudal, and anal) are con- 

fluent with one another ; that is to say, they form one 
continuous vertical fin-fold. 

r>-hC + A=s80 rays. 

(ii) The primary caudal fin (homocorcal) is severed off, probably 

due to certain accidental causes, and in its place a new 
tail-fin is regenerated as a secondary acquisition round 
the mxich abbreviated caudal axis. 

(iii) The endoskeleton in this case is very much modified : no 

trace of the urostyle and the hypurals — the terminal part 
of the vertebral column is slightly deflected upwards. All 
the derraatrichia of the last portion of the anal as well as 
the dorsal fins bend towards and encircle round the caudal 
axis. 

(&) In the second case : 

(i) Only the dorsal and tho caudal fins are united together,, 
this condition being intermediate in form between the 
first case and the normal type. 

D -*-0=7.3 

I 

73-f A=118 raj's. 

Normal type: D + C-*-A (all fins though quite separate 
and independent of one another) = 122 rays. 

(ii) The original homocorcal caudal fin is retained, but there is a 
single much abbreviated hypural bone (as compared with 
a large, partly coalesced, vertically-directed, fan-shaped 
bony plate formed by the fusion of six hypurals in a normal 
type) supporting the whole of tho spread-out hypochordal 
dormatrichia — five of the hindmost dermatrichia of the 
dorsal fin being crowded together and situated over the 
upper corner of the single h,\'pural bone, and are thus en- 
closed within the common fin-fold. 

(c) The dermatrichia in both tho first and tho second coses are 
abbreviated. 

(d) The number of vertebrae in the caudal and the abdominal 
regions of the vertebral column in the first, second, and the normal casee 
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are 24 and 18 (=42), 35 and 19 (=54) and 36-37 and 18 (=54-55) res- 
pectively. This dearly shows that the vertebral elemente in the first 
case are nearly § of those of the normal type. 

(e) In certain fishes the median fins may be very rudimentary 
(symbranchida*) ; imperfectly or well developed in Elasmobranchs and 
other bony fishes. Dorsal fins may be normally confluent with the 
caudal {Ckaca lophioides)^ or all the three vertical fins might be united 
together as in Plotosus. In a few other Indian fishes the caudal fin is 
united with the anal (Callichrows, Coila, Notopterus, etc.). Other cases 
where the confluence of all the three median fins exists are ; Mursenidae, 
Gobioides, Trypauchen, Cepola, certain Rhynchobdellids, most Ophiidfe, 
n few Pleuronectids. Dipnoi, etc. 

37. On the hypobranchial artery of Labeo calbasu (H.B.) and 

Mugil corsula (H.B.). 

E. Ghosh, Calcutta. 

Labeo calbasu. — The h>T)obranchial artery arises from the first and 
second efferent branchial vessels of the left or of right side, or of both 
sides, the mode of origin in the last case being similar to that in Cirrhinua 
mrigala and Catla calla-. The artery passes backwards along the right 
or left side of the ventml aspect of the ventral aorta. It ends in the 
ventral aorta just beyond its oricin from the bulbus arteriosus. Branches 
are giv’en to the urohyal region, pectoral region, and to the pericardium. 
The bulbus arteriosus is produced into two lateral, elongately triangular 
diverticula. Efferent branchial vessels arise separately. First and 
second efferent branchials unite to form the first opibranchials which 
fuse to form the dorsal aorta. The third and foiirth efferent branchials 
fuse to form the second epibranchials which open into the dorsal aorta. 

Mtufil corsula (H.B.). — The hypobranchial artery arises from the 
second pair of efferent branchial vessels and also receives the thirtl pair 
of efferent branchials. It does not supply the heart, but is continued 
to the pectoral region, giving branches to the urohyal region. The 
ventricle is elongated and its apox overlaps the bulbus arteriosus on 
the ventral aspect in the form of a rounded sac. The first three pairs 
of efferent branchial vessels arise at equal distances from one another. 
The fourth pair arise immediately behind the third from the ventro-lateral 
aspect of the ventral aorta. The first two efferent branchials unite to 
form the first epibranchial which runs backwards in a widely S-.shaped 
curve and unit€5s with its fellow of the opposite side to form the dorsal 
aorta. The third and fourth efferent branchials unite to form the second 
epibranchial which ends in the dorsal aorta. There are two slender acces- 
sory efferent branchial vessels from the third and fourth gills which unite 
to form a common trunk ending in the dorsal aorta immediately in front 
of the second epibranchial artery. 

38. Studies on the Asphyxiation of some air-breathing fishes 

of Bengal. 

E. Ghosh, Calcutta. 

The study of the mode of respiration in air-breathing fishes has already 
been made by Rev. Boake, Day, Dobson and Dos, who devised o-xperiments 
BO os to prevent access to free air. The results were that the fishes died 
of asphyxiation after certain periods which varied in different cases. The 
experiments are repeatotl here. It is found that the perio<ls of death 
are in all cases lengthened out. Conclusions : (1) The shorter period in 
the previous experiments was duo to asphyxiation from deficiency of 
oxygon in water. (2) Air-breathing is not the only method of respira- 
tion in them, to the exclusion of water-breathing ; but it rather supple- 
ments wator-breothing to a more or less degree. The fishes experimented 
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upon are : Amphipnoua cuc/iia ; Mastacembelu/i panrcdus, M . aruialu^. 
Rhynchohdella acxtUata. Anguilla anguilla, Soccobranchus singio. ('laria>i 
magura, Anaba-s scandens, Trichogaster laliuSy OphiocephaluH ftirintiu*. 
O. punctatus and O. gachua. The two species of Alantacembclu/i and 
Rhynchohdella aculeata survived immersion for two to three cla\s. Honc<- 
their aerial mode of respiration is an additional <*puipment for livini: 
out of water for some time. 

39. On the branchial innervation of a few Teleostean fishes. 

G. K. Chakravarty, C’alcutta. 

The investipation regarding the nerve supply in the gills of Lobeo 
rohita, Labeo calbasu, C'irrhina mrig(da, and Vatla catla has revealed some 
difference from the mode of branchial inner\ation generally met with 
in Teleostean fishes. Instead of being supplied by the glossopharyngeal 
nerve only the first gill has its neiwe supply partly by the glossoplinr\ni- 
geal and partly by the first branchial branch of the vagus. Unlike the 
general way where the second, third, and fourth gilts are supplied by the 
firat, second, and third branchial branches of the vagus respectively, the 
second, third, ami fourth gills in these fishes have got some variation 
in the nerve sxipjjly. The second gill is supplied by the first and second 
branchial branches of the vagus, the third gill i.s supplied by the second 
and third branchial branches, and the fovirth gill is supplietl by the thiicl 
branchial branch and another nerve emanating from the vagxis. In 
addition to these nerves supplying the posterior region of the four gills, 
there are nerves which originate from the branchial branches of the 
vag\>8 and stipply the anterior region of the gills in <lifferent ways in dif- 
ferent fishes. 

40. The bionomics of a loach-like Siluroid fisli Amhlyceys 

mangois (Ham. Buch.). 

S. L. Hora, Calcutta. 

Amblycepa mangoi/i is a long and slen<ler fish that inhabits small 
streams at the base of hills in northern India, Burma, and Siam. The 
species varies considerably, especinllj' with regard to the form of the caudal 
fin, the length of the adipose fin, the height of the botly. etc., and has, 
consequently, been described under several names. A study of large 
material has shown that the genus, so far us known at present, is mono- 
t\T>ic. 

The atithor has observed this fish in its natural haunts in the Sevoko 
Stream in the Tista Valley below Darjeeling. It is a small stream with 
pebbly bed, and clear, rapid-running water. Awblyceps lives at the bot- 
tom where it can crawl with great agility and is able to seek shelter in 
holes and crevices among rocks anti stones. An important factor in the 
habitat of the fish is the seasonal change in the volume of water in the 
stream. After a freshet the stream becomes a raging torrent, wherea.s 
during dry months it is cut up into a series of pools and puddles. Anih~ 
lyceps possesses respiratory organs which are fully adapted to these chang- 
ing conditions of existence. When living at the bottom of a torrential 
stream it respires like most of the hill-stream fishes, but during the hot 
and dry months, when the water dries up and the fish is forced to live in 
comparatively foul water, it resorts to aerial respiration. The behaviour 
of this fish is very similar to that of the funnel-mouthed tadpoles of 
MegalophryHy which live in similar situations. 

41. The morphology of the skull of the Siluroid fishes. 

B. S. Bhimaohar, Bangalore, 

This paper which embodies the results of an investigation of the 
ostcological characteristics of the skull in the type forms of eight Indian 
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genera of Siluroids, deals primarily with the following features : There 
IS a gracUial ossification and specialization of the skull, more or less, in the 
following order— Wallago. Rita, Pangasius, M^rones, 
and Osteogeneosas. The cranium slopes gradually before forwards. 
The Skull IS deeply situated m the primitive genera and becomes 
secondarily superficial m the higher forms. There is a well-developed 
orbitosphenoid, a suprasphenoid (fused with parasphenoid) and generally 
a toothed vomer. The cranium is platybasic and there is a thin cartila- 
gonous mternasal septum. The myodome is absent but a small trace 
of It IS present in the primitive Silundia. There is generally a strong 
supraoccipital process. In the higher forms there is a rigid attachment 
with the cranium of the post-temporal and the complex vertebra the 
latter with secondary articulations also. The suborbitals and nasals 
are thin tubular bones. Two pterygoids are constant in all the forms. 
Palatines and maxillaries have undergone great modification. In two 
forms there are vestiges of the subopercula. The opisthotics and the 
parietals are absent. 


42. The skull of Ophiocephalus striatus. 

B. S. Bhimachar, Bangalore. 

The present paper is based on a comprehensive study of a large 
number of skulls of Ophiocephalus striatus and records among other 
features, the following most salient characteristics. 

The bones on the dorsal surface of the cranium are largo and are 
compactly articulated. There is no fontanelle. There is a small supraoc- 
cipital process and two epiotic lamellie. The parasphenoid is long and 
possesses a small oval patch of teeth. Vomer is broad, toothed and 
extends in front of the supraethmoid. Orbitosphenoid is absent. There 
is a small suprasphenoid. The posterior myodome is closed behind. 
There is an anterior myodome on either side of the supraethmoid. The 
exoccipitals do not meet below the foramen magnum and each presents 
posteriorly an oval vertebral articular surface. The upper portion of 
the auditory region is compressed and on either side is a wide shallow 
recess below the parietal. This recess with an inwardly directed lamella 
of the hyomandibular forms the bony covering of the accessory air- 
breathing chamber. There are three pterygoids and a toothed palatine. 
The maxillary is edentulous. These points are discussed from a com- 
parative standpoint of the allie<l groups. 

43. The relative condition of brain in fishes with reference to 
their habit and habitats. 

B. K. Chatterjee, Calcutta. 

{Communicated by Himadri K. Mookerjee.) 

In studying the relative conditions of the brains in certain fresh- 
water Teleostean fishes of Bengal, with reference to their habits and 
habitats, numerous variations as regards the structure, size, and weight 
of the brain were noticed. 


44. The golgi bodies in the erythrocytes of fishes. 

D. B. Bhattacharva and S. P. Banerji, Allahabad. 

The occurrence of golgi bodies in the red blood-cells of reptiles and 
birtls have been described by Bhattacharya and Brambell. This is the 
first time that they are being described in the erythrocytes of fishes. 
The authors examined a number of fishes and noticed the presence of 
golgi bodies as discrete elements in a diffused condition in the blood- 
cells of Ophiocephalus punctatus and several other fishes. The Da-Fano 
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slides proved to be less satisfactory than Ludford preparations. Tlie 
golgi bodio.s He mostly in a jiixta-nuclear position and form a cap-lil<e 
investment around the nucleus. They are granular in shape and are 
visible only with the aid of a high power oil immersion lens. 

45. On certain peculiarities in the Vascular system of Cacopus 
systoma (Schneid). 

M. S. Muthuswamy Iyer, Bangalore. 

The following peculiarities are noticed in the Vascular system of this 
Engystomatid Toad : 

1. Prolific branching of the Laryngeal artery into at least four 
principal branches. 

2. The transverse Iliaco-communicans tends to shift anteriorly 
and opens into either the Reno-portal vein as in some or branches in the 
substance of the kidney. 

A few other minor variations are also described. 


46. On the Tympanic Membrane of certain Engystomatidae. 

L. S. Ramaswami, Bangalore. 

The tympanic membrane described in text-books such as Ecker’s 
Frog is fibrous and is stretched and held in position by the cartilaginous 
Annulus Tympanicus. The skin covering the membrane is thinned out. 
In Bujo the tympanic membrane is no doubt as in Rana and the skin 
covering the membrane has lost the glands though the small tubercles 
are present. In Cacopus the tympanic membrane has become cartila- 
ginous and is sitxiated at the angle of the mouth. This tympanic mem- 
brane is tmattached to the overlying skin, which histologically is exactly 
like the skin in the other parts of the bodj*'. The attachment of the 
columella to this cartilaginous tympanum and the structure of the middle 
and the internal ear form the subject matter of the paper. 

This extraordinary modification of the tympanic membrane is in 
accordance with the singular life habits of the animal. 


47. The heart of Ureotyphlus menoni. 

K. Karunakaran Nair and A. Subba Rau, Bangalore. 

The description of the structure of the heart of this amphibian is 
given, 

48. On the arterial arches of Uroeotyphlus menoni. 

H. K, Mookerjee aTid B. K. Chatterjee, Calcutta. 

In the vascular system of XJrceolyphlus menoni certain peculiarities 
in the disposition of the arterial arches were observed. From the long 
and stout truncus arteriosus, arise the four trunks simultaneously, 
(1) two systemic, and (2) two pulmonary. The two pulmonary trunks 
run only a short distance with the systcmics, and then, relative to the 
inequality and asymmetry of the lungs, they are unequal in size and 
asymmetrical in disposition. The systemic trunks are long and extend 
up to the base of the skull where they arch back and unite with each 
other behind the apex of the heart, to form the Dorsal Aorta. The 
carotids arise from the systemics at the points where they bend down. 
The ductus botalli are distinct elongated vessels running along the sys- 
temic trunks. 
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49. Notes on the peculiar apertures in the vertebral-centra of 

Typhlops hraminus. 

H. K. Mookebjee and G. M. Das, Calcutta. 

It has been observed from an alizarine preparation of transparency 
of Typhlops bra minus that each vertebra has an aperture in the middle 
of the ventral surface of the centrum towards the anterior half. These 
apertures are present throughout the vertebral column up to the pelvic 
region beyond which in the tail vertebraj they are absent. 

50. On the urinogenital organs of common Indian lizard — 

Calotes Versicolor. 

J. Dayal, Lucknow. 

Very little is known about the urinogenital organs of the common 
Indian lizards. The kidneys lie at the posterior end of the abdominal 
cavity and the ureters open into a dorsal pouch of cloaca (Urod®um). 
The testes are paired organ lying far forwards in the abdominal cavity 
by the side of the vertebral column. The \^asa-defferentia open separately 
into the urinary chamber. Copulatory organs are present in the males. 
The ovaries also lie in the middle of the abdominal cavity. The oviducts 
open anteriorly into the abdominal cavity and posteriorly into the cloaca. 

A detailed account of the urinogenital organs is given. The paper 
concludes with a comparison of its urinogenital organs with those of 
Hemidaclylus and 

51. On the so-called three species of Cylindrophis Wagler. 

B. C. Mahendra, Agra. 

The author has made a careful examination of a fairly representative 
collection of snakes belonging to the genus Cylindrophis Wagler, and he 
finds that the so-called specific ’ features between Cylindrophis tnaculcUus 
Linn6, G. rufus Laiironti, and C. lineaVis Blanford do not really serve to 
mark off one ‘ species ’ from the other. All these features grade indis- 
criminately, and there is actually no discontinuity, which can be regarded 
as sufficient ground for instituting thres species. Ho suggests that the 
throe forms be regarded as colour varieties of the same species C. fnaculatus 
Liinn6. 

It is also shown that the colour pattern in C. rufus is a modification 
of the one fouml in C. maculalus. In the latter, the black network 
enclosing two seri^ of spots along the back is formed by three longi- 
tudinal stripes visible from above and a number of alternating cross- 
bands. In the former, the arrangement is the same, but the longitudinal 
stripes are absent, thus leaving a number of half cross-bands on the body, 
alternating with each other. 

52. The yolk nucleus of Balbiani iii the Oogenesis of Colwnba 

intermedia. 

R. S. Das, Allahabad. 

In Da Fanes silver nitrate preparation and also in Mann Koosch 
as modified by Ludford it has been observed that the initial focus of 
growth of golgi bodies and mitochondria is restricted to the centrosphere 
area jux tan uclear in position. This area is also seen in the preparation 
of histological fixatives carrying centrosorae with a centriole. In young 
oocytes, this archoplasmic area seems to bo the seat of the greatest activity 
in the cell.^ The^ cytoplasm in this area is of much denser consistency 
and in their earlier stages golgi bodies and mitochondria are restricted 



Sectioji I\\ Zoology. 


19 


to this area only. In other words this area or as D’Hollander calls it 
‘Yolk nucleus of Balbiani ’ is the seat of important vital functions in the 
life of an oocyte. 

53. On a cyclopian chick monster. 

M. B. L^al, Lucknow. 

This chick monster collected locally shows four developing wings 
and four posterior limbs. Hoad i\ud other parts are normal. 

Details of the Monstrosities are discxissed in the paper. 


54. The skeletal system of a microchiropteran, Rhinopoma 
microphyllurn . 

H. K. Mookeiuee, Calcutta. 

The salient features of the skeletal system are as follows : — 

1. Neural spine in fourth, seventh, and eighth thoracic vertebr®. 

2. Ilium is articulated with the two vertebra?. 

3. Ischium is articulated with another two vortobrie. 

4. Pelvic girdle : — 

(a) Epipubic bone or sO'Called Marsupial bone which is diag* 

noetic feature of the group marsupialia has not hitherto 
been recorded in other mammalia except, of course, in the 
monotremata. 

(b) Ischia having a symphysis in front. 

56. The eyes of Loris Lydekkerianxis. 

A. SuBBA Ratt, P. R. Sttbba Rao, and S. Hhhyannaiya, 

Mysore. 

The eyes were examined with the aid of the Ophthalmoscope and 
the slit lamp. The arrangement of the blood vessels and the general 
appearance of the fundus are described. The band pattern as revealed 
by slit lamp examination of the eye of this interesting Primate is re- 
corded. A brief description of the structure of the retina is ofiered. 

56. Notes on congenital abnormality of the limbs of man. 

S. HmrYANNAJYA and K. Stjndakesan, Mysore. 
{Communicated by Prof. R. Q. Aiyar.) 

Congenital absence of the Radius and Ulna in the upper limb and 
of the Fibula in the lower limb of a man is noted. The X-ray appearance 
of the knee-joint is given. The factors causing deformities of the limbs 
are discussed. 

57 . Cytoplasmic incluBions in the oogenesis of Sciurus pal- 

marum. 

Miss R. Clement, Allahabad. 

The oogenesis of the squirrel has been worked out by fixedprepara- 
tions os well as by^ intra vitam and vital staining experiments. The 
golgi bodies appear in a juxta-nuclear position in young oocytes both in 
fixed and fresh preparations. 

The golgi bodies in very early stages appear to form a network. 
Later on they present a vesicular or crescentic form having a duplex 
structure, on outer osmiophilic rim and a central chromophobio portion. 
In advanced stages of oogenesis, the golgi bodies form a peripheral ring 
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and yolk formation takes place at this stage by the swelling up of the 
golgi elements. The inGltration of golgi elements from the follicular 
epithelium to the egg can easily be demonstrated. Mitochondria appear 
in patches in fixed preparations. In early stages they are concentrated 
like golgi bodies in the * Yolk nucleus of Balbiani ’ area. With the 
growth of the oocyte they are evenly distributed in the Cytoplasm, and 
do not appear to take part in Wtellogenesis. Distinct nucleolar extrusions 
are present but take no part in Vitellogenesis. By vital staining experi- 
ments particularly with neutral red the vacuome can be demonstrated. 
It is distinct from golgi bodies which remain unaffected by this dye. 
The yolk bodies are stained by Sudan III and Scharlach R. A number 
of vacuoles are present, in some cases having their interior filled with some 
sort of Coagulum. In the squirrel the yolk seems to be fatty in nature. 

68. The ovary and the ovarian ovum of Pteropns meditiSt 
Dobs. 

B. R. Seshachar and L. S. Ramaswami, Bangalore. 

The paper records certain extremely interesting observations on 
the structure of the ovary and the ovarian ovum of Pteropus in different 
stages of growth and development. A careful examination of a large 
series of the sections of the ovary of this interesting bat points to the 
conclusion that there is a polar aggregation of younger ova while the 
fuUy formed ones are found at the opposite pole. The cytoplasmic 
inclusions like the mitochondria and the golgi bodies are periodic in their 
occurrence and are confined to certain stages in the developmental pheno- 
mena. Definite information is available as regards the rdle played 
by these inclusions in the elaboration of fat and vitellogenous products. 
So far as the developmental phenomena of the oocytes are concerned 
Pterojma perhaps differs from the other members of the Cheiroptera. 
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MINERAI.OGY. 

1. Felspars in the amygdales of the Lingaclhalli traps. 

Charles S. Pichamuthu, Bangalore. 

In u previous comiminication tf> this section of the Congro.ss, tlio 
author came to the conclusion that the spots anrl patches fo\nul iii the 
trap rocks of Lingaclhalli are mctainorphosecl arnygclalcs. A clotailed 
oxaininatioii of the mineral contents of these amygdales has now re\’ealed 
the presence of a colourless mineral with a radiating habit and exliibiting 
multiple twinning. Staining tests, specific gravity, and refractive index 
measurements, and a study of its optical characters by means of the 
Fedorov Universal Stage have resiiltecl in tho identification, of the mineral 
as a plagioclaso of composition Ab(j 5 An 35 (andeclasc). 

2. On the occurrence anti distribution of staurolite in Gang- 

pur State, Bihar and Orissa. 

M. S. Krishnan, Calcutta. 

Staurolite occurs in rnica-schists (1) in a zone parallel to an<l adjoin- 
ing a large epidiorite sill extending from Gailo (22^ 4' : 84'^ 44') to Habga 
(22^ 4' : 84'^ 29'), (2) along the borders of some granite bosses, and (3) 
apparently vmconnocted with intrusives, as along tho centre anti borders 
of the Gangpur anticlinorium. 'rho crystals show tho tlevelopment of 
m (110), b (010), c (001) and r (101) ; pfa^-shaped twins on (032) where 
the individuals cro.s.s at right angles, X-shaped twins on (232) crossing 
at nearly 60®, and six-rayed trillings also twinned on the pyramidal 
face. 

The rocks of the area show clear evidences of regressive motamor- 
phism from the meso to the epi grade. The regional metamorphism to 
which the area was subjected seems to have been sufRcient for the for- 
mation of staurolite, but the intnasive rocks have helped to perfect the 
conditions by raising the temperature and increasing the molecular 
mobility in their neighbourhood. 

3. Microscopic characteristics of the copper ores of 

bhum. . 

M. C. PoDDAR and S. IC. Roy, Dhanbad. 

PETROLOGY (IGNEOUp). 

4. On the occurrence of an uralitic gabbro near Vajrat, 

Sawantwadi State. 

K- V. K.BLKAR and R. D. Godbole, Poona. 

The rocks forming the hills to the south of Vajrat, about 8tx milos 
norfch-esst of Vengurla, wero found to vary between a gabbro and an 
lualitic gabbro ^ containing plagioclase and viralite* In thin sections 
the gabbro exhibits plagioclase, augite (in part diallagic)» and a little 
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orthorhombic pyroxene. The accessories are magnetite and biotite. 
The angite has slightly altered to secondary amphibole at the margins. 
Confused aggregates of magnetite grains and colourless secondary amphi- 
bole, showing a ring of green amphibole where in contact with plag^o- 
clase, have probably resulted from original olivine. Pink garnet also 
occurs as a corona mineral, either alone or with green amphibole. Com- 
monly the rocks are dark and have a medium-grained granitic texture. 
The rock is intrusive in an Archtean granite-gneiss and some quartzites 
of uncertain age. 


.5. A note on some basic intrusions in South Belgaum District. 

W. K. Patwardhan, Poona. 

The paper contains a description of several dolerites intruding the 
granite-gneiss and Dharwars in South Belgaum District. They are 
dark coloured and have n fine to medium-grained texture.^ Two types 
are common : some contain augite, plagioclase, a little biotite and mag- 
netite, the quartz forming micrographic intergrowth with plagioclase ; 
other equally common types contain magnetite and biotite as accessoriw, 
and olivine, enstutite, augite and plagioclase. A single compact bMaltic 
rock was fouml. It contains phenocrysts of augite, enstatite ana 
composed olivine. In the groundmass are commonly seeri untwinne 
plagioclase needles forming fan-Hke groups, and augite, biotite, an 
magnetite. 


6. On the petrography of the porphyry dykes near 
Mandya — I. 

iS. Ramachandra Rao Charles S. Pichamuthu, 

Bangalore. 

The paper is a petrographic study of two types of porphyritic dyke 
rocks occurring about 6 miles to the south of Mandya One of the dykes 
is a monzonite porphyry containing phenocry.sts of orthoclase plagio- 
clase, and hornblende. The orthoclases which are flesh-coloured^, occur 
in very well-formed crystals, many of which are found loose in the wea- 
thered portions of the dyke. The groiindmass is composed of a panidio- 
morphic aggregate of plagioclase. The specific gravity is about 2-61. 
The other dyke contains porphyritic crystals of plagioclase, hornblende, 
and biotite set in a fine-grained felspathic matrix. Many of the pheno- 
crvsts of plagioclase show well-defined zoning ; quartz occurs sparingly 
in irregular grains. The specific gravity is about 2-68 and the rock may 
bo described as a tonalito porphyry. 


7. Notes on the mica-bearing pegmatites of Nellore. 

S. L. Biswas, Calcutta. 

In Nellore the micu-pegmatites cut through biotite-scliist which 
shows tt very high concentration of biotite at the contact zone. In some 
cases the minerals of the biotito-schist disseminate into the pegmatito 
vein and xenoliths of this country rock may also bo noticed in the vein 
near the margin. All these clearly indicate the effect of the pegmatitic 
intrusions at the contact zone. In many veins there are numerous im 
elusions of muscovite-schist, ranging in size from one inch to one yard 
across, indicating remnants of inclusions caught up by the vein in the 
deeper region. This oppears to corroborate the author’s view that the 
genesis of muscovite in the productive veins may be attributed to assi- 
mlation of muscovite-schist in the deeper regions. 
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8. On. the corundum-bearing rocks in the Namakkal Taluk, 
Salem District, Madras Presidency. 

L. A. Narayana Iyer, Calcutta. 

The rocks referred to in this paper are found south of Sittampundy. 
Mr. C. S. Middlemiss has published a note on these corundum rocks in 
Rec. deoi. Surv. Inf!., XXIX. The present paper deals with the suite 
of rocks associated with them. 

The corundum rock is a pale grey or white anorthite-gneiss, with 
varying amounts of hornblcmle ami with aeces.sories as garnet and some 
chondrodite. The corundum is surrounded by a lighter coloured shell 
of felspar. The anorthite-gneiss is accompanied by a series of intrusives 
varying from ultrabasic, basic and acid. These different intrusions 
suggest that there has been a difYerentiation and fractionation of a basic 
magma in this urea, which has given rise to the large exposures of anor- 
thite-gneiss, in which the other members are intrusive. 

The xdtrabasic fraction is represented by a ehromite-pyroxene rock, 
the basic by a garnet -pyroxene-plagiocluse-rock with synantetie inter- 
growths round the garnets, and the acid by pegmatite dykes and quartz 
veins. The evidence olitained from this .suite of rocks suggests tlnit 
there was an oversaturation in the anorthite portion of the magma with 
alumina, which subsequently crystallised out as corundum. 


PETROLOGY (SEDIMENTARY). 

9. The graphical representation of heavj’- mineral analyses. 
P. Evans, R. J. Hayman, and M. A. Majeed, Digboi, Assam. 

The accessory mmerals of arenaceous rocks have received much 
attention in recent years as it has been found that valuable aids to correla- 
tion can sometimes bo obtained by a comparison of the minerals from 
different areas. Attention is usually concentrated on the heavy residues 
obtained by separation with bromoform but there is no general agree- 
ment either as to the manner in which the analyses of the minerals should 
bo carried out or as to the manner in which the results should bo re- 

prosentod. , - , . , 

The rolfttivo abundance of different minerals may be obtaincel either 
by rough estimation or by careful counting and may be indicated by 
symbols, by an arbitrary scale from I to 1) or 10, or by percentages. 
Except in very simple cases, it is almost impossible to tabulate the r^ults 
in such a way as to bring out clearly the tlifferences between the mineral 
suites of different localities and horizons. The successful application 
of the micropotrological method depends largely upon the readiness 
with which the available data can be compared and graphical methods 
have a very great advantage over tabulation. Tho geologists of the 
Burmah Oil Company have worked out a graphical method of representa- 
tion of acccjssory mineral analyses which has been of groat use in Assam. 
Tlie stratigraphical position of each sample from any particular section 
or locality is plotted horizontally on squared paper and the mineral 
frequencies are plotted vertically using a special scale which is nearly 
logarithmic (i.e. geometrical progression). The paper includes three 
examples of such * range tables 

10. The graphical representation of mechanical analyses of 

sands. 

P. Evan.s, W. B. Metre, and B. H. Singh, Badarpurghat, 

Assam. 

The detailed examination of a sediment includes tho estimation 
of the proportions of grains of various sizes, which (for sands) is most 
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conveniently done hy the uso of sieves. The technique of such mechanical 
analysis is very simple, l>»it the representation of the results often fails 
to bring out clearly the ilifforences and resemblances between a number 
of satnplcs. 

There are two usual methods, the cumulative percentage curve and 
the histogram. In the former, the grade size is plotted horizontally, 
usually on a logarithmic scale, and the cumulative percentages by weight 
of the various grades are plotted vertically, so that each curve runs from 
0 on the left to 100 on the right, differing in slope according to the com- 
position of the sample. The drawback is that the distribution of grains 
between different grailes is not sufficiently clearly shown. The histogram 
consists of a series of rectangle with lengths proportionate to the per- 
centages of grains within definite grades — usually not of equal range but 
in geometric progres.sion. The drawback is that only one sample can 
conveniently be shown on one figure and the varying range of diameters 
may make comparison difficult. 

The mctht)d used by the writers tjvcrcoines these objections. From 
the cumulative percentage curve plotted on ordinary (not logarithmic) 
paper the first differential is obtained graphically by subtracting successive 
points on the cumulative curve for intervals of, say, 0*05 mm. This gives 
a curve showing the percentage of each 1/20 mm. grade of sand. Several 
curves can be drawn on one sheet and comparison is greatly facilitated. 
The paper includes several e.xamples of those curves. 


11. The heavy minerals in the Barakar and Raniganj Series 
of the Jharia Coalfield, Bihar. 

M. C. PoDDAR, Comilla. 

{Communicated by P. Evans.) 

The heavy mineral residues of over a hundred samples of sandstones 
in the Barakar and Raniganj Series of the Jharia Coalfield have been 

separated by bromoform and analysed. ^ . • , r 

The assemblage found in the Barakar Senes consists mainly of mug- 
notito ilmonite, zircon, rutile and tourmaline. The Raniganj assemblage 
consists mainly of garnet with much smaller amounts of magnetite, 
tourmaline and zircon and very little rutile. There is thus a clearly 
marked difference between the two mineral suites, enabling the series 

to be distinguished. , . . , . , ... . i.i u 

From the analyses and stratigraphical position, range-tables have 

been drawn out on the lines devised by the Burmah Oil Company’s 

geological staff. Although the sampling was not carried out at very 

close intervals, the range-tables for six different sections show a fair 

measure of correspondence. The Barakar Series can be subdivided into 

four unequal stages on the basis of the variations in tourmaline and 

zircon ; these are not very striking but are probably recognisable 

throughout the Jharia field. It is not improbable that with more detailed 

work, micropetrological evidence would be of assistance in correlating 

the different seams. 


PETROLOGY (METAMORPHIC). 

12. The origin of the streaky gneisses of the Nagpur district. 

W. T>. West, Calcutta. 

Associated with the metamorphic rocks of the Nagpur district known 
as the Sausar series, there occur large areas of coarsely banded ‘ streaky 
gneisses ’ which, treated ns a whole, bear a discordant relation towards 
the Sausar series. From certain favourable exposures on sheet 63^. 
which show these gneisses in the early stages of formation, evidence is 
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adduced to show that they have in the main been formed hy the inti- 
mate penetration of a biotite-granulito of igneous origin by veins of 
aplite on an immense scale. In some cases the para-schists of the Sausar 
series have likewise been penetrated to give streaky gneisses diftknlt to 
distinguish from those of wholly igneous origin. 

It is concluded that there was first an intrusion of large masses of 
granodioritic magma, followed soon after by the intrusion of a more acid 
aplitic magma, which penetrated both the granodiorito (now a biotite- 
granulito) and the schists of the Sausar series in a very intimate manner, 
giving rise to banded gneisses of composite origin. 

13. On some Dharwarian conglomerates from Chota Nagpur 
and Jubbulpore. 

M. S. Krishnan, Calcutta. 

There are several occurrences of crush-conglomerate in Gangpur 
State, Bihar and Orissa, and in the neighbourhood of Sleemanabad 
(23^" 38' : 80° 15') in the Jubbulpore district, C. P. In the Gangpur area 
the conglomerates include gritty, cru.shed, and sheared t>pes, containing 
pebbles of qviartz, qxiartzite, biotite-schist, tourmaline-quartz-rock, and 
rarely granite. In the Jubbulpore area the pebbles are of quartzite, 
cherty qviartz, and banded haematite-quartzite. The matrix generally 
contains quartz, mica, sericite, chlorite, and magnetite. 

In some cases the pebbles are large and well-rounded and in others 
sub-angular and distinctly crushed. All gradations from rocks which 
may be considered to be clearly sedimentary to those which may be called 
autoclastic are mot with. The author is of opinion that practically all 
the conglomerates stvidicd were originally of sedimentary origin, but 
crushed and sheared later, though locally true autoclastic conglomerates 
might have been prodviced. 

STRATIGRAPHY (OLDER ROCKS). 

14. A preliminary account of the nietamorphic rocks of the 
Darjeeling area. 

Santoshkumar Ray, Calcutta. 

In 1002 Mr. J. Parkinson de.scribevl the petrography of the Darjeeling 
scries of Mr. Mallet, and established the presence in it of a garnetiferous 
sillimQnito-gneis.s and an ‘eye’ rock, viz. a quartz-gamet-pyroxene rock. 
In the present paper, which includes a description of a wider area, a few 
additional types of rocks of the Darjeeling serie.s have been described, 
viz. a garnetiferous kyanitc-gneiss, a felspathic mica-schist with tour- 
maline and staurolite-bearing varieties, and a quartz-felspar-ganiet- 
sillimanite rock. This paper also includes the description of a toiir- 
maline-bearing phyllito and a garnotiferovis phyllite, which form part 
of the Dating series of Mr. Mallet. The presence of stavirolito in some 
of the rocks has been noted here for the first time. Representatives 
of the gneisses, schists, and the phyllitcs have been analysed chemically. 
The agreement in chemical nature between the gneiss and the schist 
has been pointetl out, and a para-metamorphic origin has ])rovisionally 
been ascribed to the rocks from a study of their chemical, mineralogieal, 
and field characters. 

15. Note.s on the geology of Vengurla Peta. 

K. V. Kelkak and P. K. Lohogaonkar, Poona. 

The commonest rock of the Archceans is a gneissose granite with 
prominent felspar (chiefly orthoclaso) phenocrysts. The constituents 
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are orthoclase, microcline, quartz, biotite, plagioclose, myrmekite, 
apatite, etc. A few hornblende and biotitc-schists, occasionally garneti- 
ferous, are noticed with epidiorites, muscovite-gneisses and quartz veins 
striking E. by N. to W. by S.. with a steep dip to N. by W. With these 
is associated a series of almost vertical beds with foliated conglomerates 
and breccias with lenticles of quartz, including red banded jasper, quart- 
zites and much weathered pyritised hornblende-schists, epidiorites, etc. 
striking N. by \V. from Ni\'ti and running up to Malwan. Unlike the 
Kaldagis these are highly disturbed, show cataclastic structures and con- 
tain metamorphosed basic rocks and hence are refer^’ed by the authors 
to the Dharwars. Other formations met with in the area are a dyke of 
Deccan Trap, Konkan latcrite, recent shore sands, etc. 


16. Geology of the country around the Indian School of Mines, 
Dhanbad. 

O. L. Dadheech and S. K. Roy, Dhanbad. 


STRATIGRAPHY AND PALAEONTOLOGY (ARYAN). 

17. A note on the Cullygoody limestone. 

L. Rama Rao and C. Prasannaicumar, Bangalore. 

The Cullygoody limestone, so called because of its abundant occur- 
rence north and south of the village of Cullygoody, forms one of the 
most importaiit bands of coral limestone associated with the ^ichmopoly 
Cretaceous. A brief descriptive account of this rock is given by Blanford 
{Mem. Oeol. Suru. Xtid., IV). He has also discussed at some length the age 
of this limestone and has adduced several arguments m support ot its 
being considered as of the same age as the coral limestone at the base 
of the Utatur bods. The Cullygoody limestone has now been studied by 
the authors, both in tho field and in the laboratory. Though the rock 
may generally be described as a coral *‘*“^tone, the study of a large 
number of micro-sections has revealed the additional occurrence of 
numerous interesting types of Microzoa -chiefly foraminifera and 
radiolaria. But by far the most important feature of the fossils in 
this limestone is tho occurronco of numerous algie, particularly m one 
typo of this limestone. Considermg that this bed is of Utatur (Ceno- 
manian) age it is obvious that this occurrence of Cretaceous algie m 
India is even older than that in tho Niniyur rocks. 


18. On the flints and cherts of the Niniyur stage. — III. 

L. Rama Rao and C. Pbasannakumar, Bangalore. 

Tho paper deals with an intensive study of the several bands of 
flints and cherts round about tho village of Vilangudi, a brief reference 
to which has been made by Blanford in his Memoir on tho Tnchinopoly 
Crotacoous. A largo number of representative specimens has been collect- 
ed and studied both in hand specimens and in micro-sections. It has 
thus boon possible to distinguish several types of these flints and cherts, 
on micro-structural and palioontological considerations. A point ol 
interest and importance is the occurrence of numerous aJg»— chieny 
lithoUuxmnion—in many of these typos. The iinportant qu^tion of the 
exact age and mode of origin of these flints and cherts is briefly discxiflsed, 
in the light of tho new evidences now available. 
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19. On the age of the Quilon bed. 

A. K. Dey, Calcutta. 

The Quilon limestone bed known through the researches of General 
W Cullen is exposed at a place called Padappakara, 7 miles N.E. of 
Ouilon, Travancore, During the field season 1926-27 the writer made 
a rich collection of fossils from Padappakara. The fossils consist of 
foraminifera. corals, echinoids and molluscs. Of these the re^esentatives 
of the last-named are most abundant. The fauna shows affinities with 
those of the Gaj and Karikal beds of India, while several ^ecies are 
identical with those of the Miocene and Pliocene beds of the Dutch East 
Indies. The study of the molluscs shows that the Quilon bed fauna* in 
spite of its distinct admixture of Pliocene types, has essentially a Miocene 
character. The absence of any typical Oligocene species, and tl^ pre- 
sence of several Karikal forms, sugge4it the upper limit of the Gaj or 
Burdigalian to be the probable age of the Quilon bed. 


20. Gaateropods from the Quilon limestone. 

C^HARLES S. PICHAMUTHU and C. Prasannakumar. Bangalore. 

In a previous communication to this section of the Congress, the 
authors reported the re-discovery of the Quilon limestone tn situ and also 
described a few fossils collected from the area. The present paper em- 
bodies a description of a number of gasteropoda from these limestones, 
which form the majority of the fossils. Their identification further 
confirms the view that the Quilon limestone represents a mixture of the 
Burmese and Sind feicies. 


COAL. 

21. Action of certain solvents on Indian coal. 

N. N. Chatterjee, Calcutta. 

The present paper embodies the results of the study of the action 
of pyridine and chloroform on some of the Gondwana coals. The speci- 
mens include (i) Giridih coal obtained from Ramnadih Colliery, Giridih, 
(ii) Dishorgarh coal from Aldih Colliery, Raniganj coalfield, (iii) Poniati 
coal from S.E. Baraboni Colliery, Raniganj coalfield, (iv) Ratibaty coal 
from Ratibaty Colliery, Raniganj coalfield, and (v) Ghusick coal from 
Ghusick Colliery, Raniganj coalfield. The alpha, beta, and gamma 
compounds have been determined quantitatively and their relationships 
with the caking and swelling properties have been discussed. 

22. A short note on some Indian fusains. 

N. N. Chatterjee, Calcutta. 

In the paper the author has described the results of the physical 
and chemical study of fusains collected from several coal-seams of different 
geological ages. The specimens under discussion were obtained from 
(i) Talchir coal, Villier’s Talchir Colliery, Orissa (Talchir stage), (ii) No. 14 
seam coal, Ekra Colliery, Jharia coalfield (Barakar stage), (iii) Jilbari 
coal, Rajmahal hills (Barakar stage), (iv) Bora Dhemo seam, Lachipur 
Colliery, Raniganj coalfield (Raniganj stage), and (v) from Ara coal, 
Bhaganwallah coalfield. Salt Range (Laki stage. Lower Eocene). The 
results of a detailed chemical study in the shape of proximate and ulti- 
mate analyses of the specimens have been given in the paper. After the 
treatment of maceration by the Schulze solution for several days the 
fusain specimens were studied under the microscope, which revealed the 
presence of several rows of well-preserved bordered pits of different shapes 
in all except the Salt Range specimen. 
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23. Studies in the coal problem by x-ray diffraction methods. 

C. 1\L\.hadevan, Lingsugur. 

A brief descript ion of the technique for the study of the coal -problem 
by x-rny diffraction methods is given. The fundamental difference, as 
revealed by x-ray studies, in the nature of vitrain, durain and fusain is 
brought out. Vitrain patterns are due to particles of colloidal dimen- 
sions : the durain pattern is found to be made up by superposing ‘ ash ’ 
and graphitic carbon spacings on the ^’itrain pattern. Fusain gives 
halos ascribable to ash and free carbon ; localised spots of intensity 
indicate the persistence of fibre-structure. From a study of the x-ray 
scattering index in relation to the ‘proximate analysis’, a correspondence 
of the scattering index and the sum of ‘ moisture content * and ‘ volatile 
matter ’ rather than of either of them individually, is observed. This 
points to a close association of these ingredients. Of the products of 
breaking »ip coals into their so-called alpha, beta, and gamma compounds, 
the alpha and beta compounds are seen to give patterns nearly identical. 
The gamma compound pattern is quite distinct and shows similarity of 
structure to the x-ray pattern for resins. The x-ray patterns for the 
tertiary coals are seen to differ slightly but distinctly from those for the 
permo-carboniferous coals in spite of very similar proximate analyses . 
The significance of this result is discussed in detail. 
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Section of Chemistry. 

Abstracts. 

1. The electro-chemical restoration of bronze images. 

S. Paramasivan, Madras. 

Dr. A. Scott of the British Museum criticises the electro chemical 
process of Restoring Bronze images and holds that ( 1 ) when a cc»in- 
pletoly mineralised image is subjected to electrolytic treatment, it is 
reduced to a fine powder and it crumbles away ; (2) under this process, 
there is always a plating of copper on the image ; (3) this coating of copper 
encloses chlorine-containing compounds; (4) considerable knowledge of 
electro-chemical methods is needed anti that t he method is too complicated 
and not safe for use in ortlinary museums. 

Investigations were carried o\it to test these coiichisions. 
plating phenomenon is observ'ed and there is complete ab.senco of chlorine- 
containing compountls over the inmge at the completion of the electrolytic 
restoration. 

In restoring completely mineralized specimens (where the object is 
to reduce the outer crust), all the chemical inethocls are defective, ami 
the electrolytic method is safer. Though the method is complicated the 
results are more uniform than under the chemical methods. 

2. The influence of (a) charcoal, and (6) sulphur on the 
decomposition of ammonium nitrate. 

M. S. Shah, Ahmedabad. 

The tlecomposition usually starts in presence of charcoal at about 
1 69'’* 5, the melting point of ammonium nitrate. Much heat is liberated 
and the reaction soon becomes violent. The reaction products arc : 
fnitrovis oxide, water vapour) carbon dioxide, nitrogen, nitric oxide, 
nitrogen peroxide, and nitric acid. The latter accumulates in the initial 
stages of the process and is reduced by charcoal at the end of the 
reaction evolving much nitrogen peroxide. 

Sulphur does not affect the decomposition appreciably below 240 ‘C. 
Above that tomperaturo the reaction is slightly accelerated and some 
sulphur trioxide is formed. Sulphur dioxide is evolved only in traces 
when all the ammonium nitrate has practically decomposed. 

3. The interaction between Zinc and aqueous solutions of 

ammonium nitrate. 

M. S. Shah and S. S. Desai, Ahmedabad. 

A dry mixture of zinc dust and ammonium nitrate ignites wlu'u 
treated with a little water. The reaction has been studied quantitatively 
with (u) varying amounts of zinc dust, and (6) varying concentrations 
of ammonium nitrate sohition. The heat of reaction has been measured 
accurately m each case. 

4. Removal of Titanium from impure specimens of Niobium. 

S. G. Kiri and K. R. Krlshnaswami, Bangalore. 

^xisting methods for the separation of mixtures of niobium and 
titanium are tedious and difficult to carry out. 
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Phe method described consists in converting the mixed oxides into 
their respective potassium complex oxalates and fractionally recrystallizing 
them. Satisfactory results have been obtained. 

The difficulties of the colorimetric hydrogen peroxide method for 
estimation of small quantities of titanium in presence of niobium and the 
spectrographic method employed for the purpose are fully described. 


5. The properties of Cobaltous Oxide prepared at different 
tem pera t ures . 

T. S. SuRATKAB, S. M. Mehta, and Mata Prasad, Bombay. 

One of the authors hatl previously studied the properties of nickolous 
oxide prepared at different temperatures and had shown the importance 
of these results in the separation of nickel from nickel-copper matte. 

The present investigation contains the results of a similar study of 
the properties of cobaltous oxide prepared at different temperatures. 
It has been found that fairly pure sample is obtained by heating cobalt 
carbonate above 900*C. The oxide contains active oxygen the amount of 
which decreases as the temperature of preparation is raised. Also with an 
increase in the temperature of preparation of the oxide, the colour of the 
oxide changes from yellow to brown, and its density and electric resistance 
increase while the catalytic activity in the decomposition of H 2 O 2 and the 
solubilities in sulphuric and hydrochloric acids decrease. The decrease 
in solubility in sulphuric acid is not so remarkable in the case of cobalt 
o.xicle os in the oxide of nickel. 


6. The compounds of Dimethylglyoxime with Cobalt 
Chloride. 

P, R. Ray, Calcutta. 

Feigl and Rubinstein {Annalen, 1923, 433, 18G) have described 
the jireparation of a green compound in acetone sohition from cobaltous 
chloride and dimethj'Iglyoximo. The exceptional stability of the com- 
poui\d, which does not react with any characteristic reagent for cobalt 
or dimethylglyoxime, led them to assume that it represents a case of 
strong cobaltous complex with a co-ordination number four. The chlorine 
atoms lying outside the comple.x zone were found to act readily with silver 
nitrate. They also observed that the substance in aqueous solution 
gives an acid reaction owing to hydrolysis. From a study of the magnetic 
susceptibility and other physical and chemical properties of the compound, 
it is now shown that the substance is really a cobaltic complex, and not 
cobaltous, as suggested by Feigl, Paneth, Thilo, Dtibsky, and Brychta. 
Some new derivatives of the compound have also been prepared and 
studied. 


7. Preparation of Thorium and Cerium Nitrates from Indian 
Monazite sand. 

M. S. Patel and S. G. Deo, Bombay. 

Fractional precipitation methods for the preparation of thoria from 
other rare earths has been tried with ammonium hydroxide and sodium 
carbonate. Digestion of the rare earth oxalates with ammonium acetate 
has been tried. Digestion of sand with different volumes of concen- 
trated sulphuric acid for varying periods is being tried to find out optimum 
condition of complete digestion. 
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8. Preparation of Alumina and Aluminium Sulphate from 
Indian Bauxite. 

M. S. Patel, G. E. Ogale, and P. V. Paranjpe, Bombay. 

Samples of Bauxite from various localities have been analysed. The 
solubilities of Ai 203 , Fe 203 , and Ti02 in acids have been determined . Heat • 
ing of bauxite at 1 10® prior to acid treatment has been found to affect the 
.solubility of the above components. All the samples contain silica. In 
.some of the samples of bauxite* silica is in chemical combination. Fusion 
with sodium carbonate gives better results than digestion with caustic 
soda. The effects of moisture and presence of organic matter in the 
mineral have also been studied. Action of sulphur dioxide in presence 
of water under different conditions is being studied. 


9. Sodium Carbonate and Bicarbonate from efflorescent 
natural soda. 

M. S. Patel and P. S. Rao, Bombay. 

Samples of natural soda from various localities in the Ht>mbay 
Presidency have been analysed. The study of the systems Xt» 2 C 03 , 
NaHCpa, NaCl and Na2C08. NaHCOg, NaCI, NagSOi at 29% 33% 40 . 
<»0®, 65®, and 80®C. is being carried out with useful results. 

Simplification of the above systems by converting NaHCOg into 
Na 2 C 03 by passing steam into the mixture baa been tried. A study of 
the natural process as it takes place in the soda fields has also been made. 
The results so far obtained show that under proper conditions of tempera- 
ture arid concentration it will be possible to obtain fairly pi\re sodium 
carbonate for industrial purpo.ses from efflorescent natural soda. 


10. The action of Hydrogen Sulphide on Cliromates 

Part III Potassium Dichromate. 

H. B. Dunnicliff, Lahore. 

In the mtermediate stage, a bro^^Ti precipitate containing (Cr02)j: 
is formed. Thiosulphate is first developed in the precipitate ami this 
pas.se.s into the alkaline liquid phase. Sulphide is absent from the liquid 
so long as any chromate ion is present. So long as any hydrogen ions 
are present, some tetrathionato is formed by the oxidation of thiosulphate 
but none is formed when the solution is alkaline. This tetrnthionate is 
ultimately converted into thiosulphate and sulphur by the action of 
potf^sium sulphide. Thus the final products are (a) a precipitate con- 
taining chromium hydroxide, co-ordinated chromium thiosulphate in 
which the ratio of ionic to co-ordinated (SgOg) is 2 : 1 and sulphur, and 

(o) potassium polysulphide (KgSg) and thiosulphate in solution. Sulphate 
j.s absent. 


1 1 . The action of Hydrogen Sulphide on Potassium ortho- 
and metarsenites. 

H. B. Dctnnicliff, Lahore. 

An apparatus is described in which an attempt is made to determine 
the exact composition of the sulphide of arsenic, AsgSa, xHgS which 
soparate.s from strong solutions. 



4 


Twenty-first Indian Science Congress. 


12. Complex Oxalates of Niobium, Tantalum, and Titanium. 

D. 8. N. Murthi, S. G. Kiri, and K. R. Krishnaswajmi, 

Bangalore. 

Russ (7j. (tnorrj. Chem.. 1902, 32» 42) prepared potassium niobium 
oxalate and assigned to it the formula 3 K 2 O . NljgOs. 6 C 2 O 3 . 4 H 2 O. The 
authors have repeated the work under motlified conditions and obtained 
the same compound as well as another stable liydrate. 

They have not been able to obtain potassium tantalum oxalate 
liaving a clefinitc composition ns the preparations contained varying 
proportions of oxalic aci<l. 

Potassium titanium oxalate about which there is no mention in 
literatui-e has been prejjared in a pure state and found to have the com- 
position corrcspoiuling to the formula K 2 O . Ti 02 . 2 C 2 O 3 . 2 H 2 O. 

The solubility and the conductivity of the titanium as well as the 
niobium salt have been determined and are discussed in tlie paper. 

13. Decomi^o.sition of Sulphur Dioxide in electric discharge 

due to alternating fields of low frequency. 

S. S. JosHi and K. K. Sharma, Benares. 

The apparatus resembled the familiar Siemens Ozoniser. Even 
though the ionisation space was about 3 mm. wide, tlie <lecomposition 
was .sensible with such low pressures as less than 10 cm. Hg by voltages 
of the ordei- of 10,000. The progress of the <lecomposition is rejjresented 
by pressure-time curves. It has l)een found that the rate of the change 
at a con.stant applied potential diminishes tvs the gas pressure is increased 
and that it increases by increasing the applied potential with constant 
gas pressure. The final mixture consists of unchanged SO 2 , free O 2 , SO 3 , 
and a grey white <leposit part of which is free sulphur. This substance 
absorbs moisture when exposed, <locs not fume, aiul gave negative results 
when examined for j>crsulphatc. 

14. Equilibrium in the system : Sodium Sulphite-Sodium 

Thiosulphate- Water. 

S. G. Kiri and K. R. KRiSHNASWAau, Bangalore. 

After carrying out preliminary experiments in order to ascertain 
the most suitable form of apparatus and conditions for analysis, the 
composition of the equilibrium mixtures obtained at various temperatures 
were determined. The results arc discussed. 

Determinations were also made of the solubilitj' of sodium thiosulphate 
in sulphite solutions of various concentrations at different temjjeratures 
and the results obtained are discussed. 

15. The tlecomposition of Chromates at high temperatures. 

V. T. Athaval, Bangalore. 

1 . 'rho vapour prossur<‘ e»irve of load chromate shows break.s at 
050 , 8.14 , and 920'^. The latter two corre.spond with the melting points 
of tile compounds Pb 7 Cr 2 Di 3 aiul Pb.>Cr 05 (Jtegcr and Germs, Z. anorq. 
Chenu, 1919. 119, 155). 

2. The vapour pressure eurx’e of strontium chromate (m.p. with 
decomposition 1100'^) up to 1400 was studied in a molybdenum wire 
wound furnace and shows three breaks at 945 , 1257 , and 1375°. These 
correspt)n*.l with 50, OO’O, an<l 75 per cent, tiecomposition according to 
the equation 2 SrCr 04 = 2(Sr0), Cr-^Oa-h 30 ; the corresponding intermediate 
compounds being (4) 4SrO. 2 Cr 03 , Cr 203 , (B) SSrO, CrOs, Cr^Os, and 
(C) 8 S 1 O, 2 Cr 03 , 3 Cr 2 O 3 . A and B are decmnposetl by acetic acid giving 
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insoluble residues of Cr 203 and SrO, CroOa respectively. A and B hav’e 
been isolated by heating strontium chromate in a high vacuum at 1000° 
aiul 1200'. 

:l. At 1200° in a vacuum, barium chromate decomposes to 4BaO, 
2Cr0.3. CraOa. 

16. A rapid volumetric method for the estimation of Nitrite. 
K. M. Pandalai and G. Gopala Rao, Waltair. 

An iodometric method for the estimation of amounts of nitrites 
u ithin + t)-2.'5°o reaction 2 HN 02 + 2H1 = 2 H 2 () + I 2 + 2NO 

is described. The liberated nitric oxi<le tends to be oxidized t<) nitrogen 
peroxide in the presence of air anti the nitrogen peroxide thus fonned 
tlissoK-es and liberates more iodine from tlie acidified potassium iodide. 
Hence the results for the nitrite will be variable and the following pro- 
cedure is formulated: About 20 c.c. of the i»itrite solution Ls taken. 
4 gms. of sodium bicarbonate added, and then .*> c.c. of a 10°o potassium 
iodide solution and a little starch solution. Now a rapid stream of carbon 
tlioxifle is bubbletl through thi.s reaction mixture for abovit ten minutes 
to eliniiiiatc oxygen. After acitlifying with 10 c.c. of 0*5 N oxygen-free 
sulphuric acid, iodine is titrated against standard thiosulphate solution. 
The carbon dioxide liberated from the bicarbonate present will expel 
the nitric oxitle aa soon as it is formed. 


17. The Electrometer valve. 

D. N. Mehta and S. K. Kulkarni Jatkar, Bangalore. 

The paper describes the use of an electrometer valve (with a grid 
current of about I0”t4*aixxp. and grid insulation resistance of lOt^ ohms 
and having a working slope of 0*08 mil. amp. jjcr volt) resistaixce coupletl 
to valve of ordinary type as a null instrument in nieasuring tlie potentials 
of glass and antimony eicctroiles. 


18. Isolation of the Mercury lines in the violet and the 
ultraviolet. 

B. K.. Vaidya, Bangalore. 

Light filters for the isolation of the gi’oups of strong, photochemicallv 
active radiations from the mercury arc lamp, arc described from time to 
time by various workers. Not all of these are however satisfactorv 
when such of the factors as, stability towards light, fair amount of mono^ 
chromatism, convenience in handling and casv procurabilit v together 
with maximum trunsmissibility, are considered. Jn view of these difTi- 
culties the existing filtei-s for the violet and the ultraviolet lines of mercurv 
are modified or completely revised, and the following are reconunended — 

Aqueous solution of cobalt sulphocyanate for the 404 uu line ; Wratten 
ultraviolet filter or aqueous solutions of either chromium sulphate or 
cobalt sulphate for the lines at 305 ; aqueous para-nitrosodimethvlani- 

line combined with cobalt sulphate for the line 334 ; potassium chro- 

mate m water with either Chance’s u.v. glass or a solution of cobalt 
sulphate for the group of lines at 31.1 and chlorine gas at six atrnos- 
phero pressur,, with either coba t sulphate or a mixture of cobalt sulphate 
ami nickel sulphate for the radiations at 254 au 

Concentrations and thicknesses of the various solutions, and the 
transmission data a.s recmxled by the thermopile, as also the photographs 
of the mercury arc through these Hltors, are given. 
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19. An X-ray investigation of the crystals of ^-hydrazo- 
toluene. 

Mata Prasad and M. P. Lakhani, Bombay. 

The crystals of j9-hydrazotoIueiie belong to the monoclinic prismatic 
class. From rotation photogi*aphs about the a-, b-, and c-axes the 
dimensions of the unit cell have been determined. 

The oscillation photographs taken about the a- and the b-axes show 
that (hoi) planes are halved when h is odd and (010) is also halved. These 
halvings correspond to the space group ^vith |m Bravaia lattice. The 

number of molecules required by the space group is four and the number 
of molecules calculated from the dimensions of the unit cell and the 
<lensity of the crystals being also four, the molecules are asymmetric. 

A probable arrangement of molecules inside the unit cell has been 
suggested. 


20. An X-ray investigation of the crystals of anthranilic 

acid. 

M. R. Kapadia and ^Iata Prasad, Bombay. 

The crystals of anthranilic acid occur in two modifications. Both 
of which belong to the Rhombic-bipyramidal class. They differ in the 
axial ratios and the density. From an x-ray investigation of the first 
modification (density 1’.‘1C7), dimensions for the unit cell have been 

determined. . , . 

The di.screpancies between the value of the axial ratio obtained by 

(iroth have been explained. , , 

The oscillation photographs taken about a- and b- axes ga'© »* 
series of planes in which planes (hoi) are halved when h is odd and 
(hko) arc halved when k is odd. The crystals thus belong to the s^ce 
group Q”i.. The number of molecules m the unit cell is eight. The 
molecules of anthranilic acid are, therefore, asymmetric. 

21. An X-ray investigation of the crystals of o-Nitro 

Diphenylamine. 

Jaodish Shankeb and Mata Pras.ad, Bombay. 

The substance was preparetl by the method described by Goldberg 
(Ber.t 1907, 4546), and was purified by recrystallization from alcohol. 
Two types of well defined crystals were obtained by the slow evaporation 
of an alcoholic solution of the pure substance : (i) hexagonal form, and 
(ii) rhombic form [Groth (vol. V, p. 49) describes only the first form]. 
The molting point of both the forms was the same, 77*5^. 

The rotation photographs taken about a-, b-, and c-axes by means 
of a shearer gas tube fitted with a copper anti-cathode were found to be 
identical in both the forms of the crj'stals. The dimensioirs of the unit 
cell have been determined. 

Oscillation photographs about a- and b- axes were taken at an 
interval of 15®, and the indices of the planes were worked out b.v Bernal’s 
method {Proc. Roy. Soc., A.^ 1926, 113,p. 117). It was found that planes 
(hoi) are halved when h is odd and (hko) are halved when k is odd. Also 
the planes (100) and (010) are halved. These halvings correspond to the 
space group The number of molecules required by the space group 

is eight. The molecules, therefore, possess some elements of synunetry. 

A probable arrangement of molecules inside the unit cell has been 
Hiiggestcd. 
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22. The magnetic properties of the system Sulphur- 
Selenium. 

S. S. Bhatnagar and P. L. Kapur, Lahore. 

The magnetic property of a non-metallic binary system, sulphur- 
selenium, with respect to concentrations up to 10 atoms per cent, of 
selenium has been studied. The susceptibility-concentration relationship 
provides a curve and not a straight line which would have been the 
case if it obeyed the additive law of Pascal for mixtures. The maximum 
deviation occurs at a point where sulphur and selenium exist in a 
definite ratio and it appears to be due to the formation of sulphur- 
selenium complex. 


23. On the theory of liquids. 

T. S. Wheeler, Bombay. 

If ^ ^ force between two molecules with the distance r between 

their centres, being independent of temperature, and if S, the diameter 
of the molecule is taken to be given by 

8 = K,yv, 

where Ki is a constant and V is the volume of 1 mol of the liquid, then 
it is shown that at low temperatures the surface tension y is given by 

m-H 

y=K2V 3 . 

If m be put eqvial to 11, we obtain 

V=K2V* 

which is the parachor equation. 

V rom this, making use of the Gibbs-Helmotz equation, it can be shown 
that 


Li = 8'24yv| (l-*- 


7Tav 
3 ) 


where Li is the internal heat of vapourization in calories per g.-inol, 
and a is the coefficient of thermal expansion. The application of this 
equation shows good agi'cement with observed values. 

24. Photo-reduction of Ferric Chloride in Alcohols. 

B. V. Mobile and Mata Prasad, Bombay. 

Phofo-reduction of pure anhydrous ferric chloride in ultraviolet 

arc lamp in solution in anhydrous alcohols has been 
studied. It IS observed that the reaction proceeds in two stages. 

„ 1 ^® reaction in the initial stage follows a zero-molecular order. An 

deoenMVrI'J*' » Stationary stage is then reached after a certain time, 
depending upon the concentration of the solution. On further exposure 
the icaction begms agam, the velocity in the second stage being neater 

stage. Experiments are in progress to stu^ the 
effect of concentration and pH on the course of the reaction. 

25. Photolysis of Amides and Amines in sunhght. 

K. M. Pandalai and G. Gop at.a Rao, Waltair. 

solution of amides are photolyzed when exposed to sunlight 
m the presence of photo-sensitizers like zinc oxide and titanium dioxide, 
^e firet step m the re^tion is hydrolysis resulting in the formation of 
the ammonium salt of the corresponding acid, e.g. from acetamide. 



8 


Twenty-first Indian Science Congress. 


ammonium acetate ia formed. The ammonia ia then oxidized to nitrite 
if calcium carbonate is present. 

Amines are oxidized to nitrite in aqueous solutions when exposed 
to sunlight in the presence of photo-sensitizers. Here also the first step 
in the reaction is liydrolysis resulting in the formation of the corresponding 
alcohols and ammonia. Alcohol is subsequently oxidized to aldehyde 
and the ammonia to nitrite. 

Amides and aminos undergo similar changes in the soil which are 
ascribed to bacteria. The autliors suggest that these changes are not 
entirely due to bacterial action, but that they are also partly photo- 
chemical in. character. 

26. Absorjition and dispersion in terpenes. 

R. Padmanabhan a'nd S. K. Kulkabni Jatkar, 

Bangalore. 

The absorption spectrum of nopinenc and sabinene was studied with 
a Speckkar photo-meter. No band was found in the region where rotation 
dispersion was anomalous. In the case of nopinene the observer anomaly 
is apparently d<ie to an impurity having a rotation of opposite sign and 
high dispersion repeated fractionation having yielded a substance having 
this property. 

27. Surface tensions of aqueous salt solutiorus. 

S. S. JosHi and P. K. N. Panikkar, Benares. 

It is shown that the surface tension of the solutions tends to be an 
ionically additive property as the salt concentration is diminished. No 
accurate relation could be traced between the molecular concentration 
of the solute and its effect on the surface tension of water. The results 
obtained show that the increase in the coagulating power of an electrolyte 
with an increase of its molecular weight cannot bo ascribed to the 
capillory activity of the electrolytes which are studied. 

28. A note on the current permeability theories and their 

application to the action of foreign substances on 
the permeability of membranes. 

A. Nagaraja Rao, Bangalore. 

An attempt is made to explain the effects of foreign substances by 
considering the Sieve theory of Traube, the lipoid theory of Overton 
and the adsorption and surface tension theories. Changes in the structiue 
of the micelle consequent on the adsorption of the foreign sub.stanccs 
have also been explained. 

29. Coagulation of colloid Aluminium Oxide by Potassium 

Chloride solutions. 

S. S. JosHi and P. K. N. Panikkar, Benares. 

Gann {KoUoid Chem. Beihefte, 1910, 8, 64) showed that the above 
coagulations showed autocatalysis when examined viscometrieally. In 
order to test the valitbty of his conclusions, viscosity measurements 
have been taken by Scrapa’s apparatus which does not require a knowledge 
of the density to evaluate the v'iscosity. On varying the coagulation 
concentration, it was found that keeping the colloid content constant, 
the nature of the viscosity-time curve varied considerably with the 
coagulation concentration. The Scrapa curve characteristic of auto- 
catalysis was observed only in a very limited number of coaguletions 
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and marked viecoaity ohaugos with tira3 occurred without any sensible 
coagulation taking place. 

30. Effect of ultraviolet rays on hydrophobe sols. 

S. S. JoSHi aiuL A. 8, Nanjappa, Benares. 

The relation between viscosity and the coagulation of (i) antimony 
sulphide sol, (ii) thorium hydroxide sol, and (iii) colloidal manganese 
dioxide has been studied. The sols were exposed in a quartz vessel to 
the action of intense ultraviolet light and viscosity measured tit definite 
intervals. No change in viscosity was observ’od in any case. Change 
in refractive indices and in absorption spectra of the .sohxtions were 
mea.surod to study coagulation, but no cliange in these physical properties 
was noticed. Sols of gum damm)r anrl gamboge were also exposed but 
no change in their refractive itidicos were observed. 


31. Kinetics of slow coagulatioi from the standpoint of 
Sraoluchowski’s theory. 

S. 8. JosHi, Benares. 

In a number of communications the author anti his collaborators 
have shown that the actual procos.s of coagulation of polydisperse sols 
in the slow region is much more complex than that contemplated in the 
Smoluchowski theory aurl is not amenable to a simple extension of the 
tlieory. Smoluchowski’s theory tloes not take sufiicient account of the 
precise role of the po.st primary particles, a factor iixvolved in the auto- 
catalysis theory of the kinetics of coagulation. One of the chief 
xwsumptions of Smoluchowski’s theory is that coagulation is only a 
continued coalescence of the primaries. The evidence accumulated* by 

the author shows that the process of coagulation is discontinuous witli 
respect to time. 

Another possibility ignored in the various theories of coagulation is 
the possible variation in the adsorbability of tho coagulating material 
during coagulation. It is suggested that tho change consists of successive 
zones of coagulcUion and that each such zone is characterized by a sensibly 
consent electrolytic adsorption. Tho theoretical utility of this postulate 
in affording a lational basis for tho classification of coagulation into 
rapid and slovy regions and offering a plausible interpretation of 
the liodlander limit are discussed. 


32. The variations of viscosity during the coagulation of 
the Antimony Sulphide and Ferric Oxide sols. 

S. S. JosHi and A. S. Nanjappa, Benares. 

the coagulation of antiinonv sulphide 
® Htudied. The antimony sulphide sol was 

treated with variously concentrated solutions of potassium oxalate 

pot^smm tartarate thorium nitrate, and potassimu chloride the ferric 
oxide sol was coagulated by ferric chloride, thorium nitrate and barium 
chloride. In agreemeiit with previous results the viscosity.U^ie emves 
show a number of marked discontinuities and in a numZv ^ c^el a 
well defined mitiul fall. Judged both i V* , 

the oeeurrouce of liocculation. coagulotion was tound to h/vo bee.'rUtlSng 
place in all those coses. In the maiovitv r»f * • a 

found that the viscosity had diminished appreciably dm^iig^the progress 

of coagulation which IS remarkable, being 'contrary \o general expeVifnee 
Iho concentrations of the coagulants used corresponded to thrreg7on of 

^ii^ed'^Tihe maioH^ "" significant that tho'^electroly to added con- 
the colloid ^ ^ cases, polyvalent ions of the same charge as 
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33. The variation of the refractive index of colloids sub- 
jected to coagulation in the slow region. Evidence 
for the existence of ‘ Zone of Coagulation * . 

S. S. JosHi and S. Jaoa Rao, Benares. 

Results are given for the change of the refractive index of colloid 
manganese dioxide when mixed with aqueous solutions of HCl, (Li)2S04» 
NaCl, NH4CI, KOI, BaCl2, SrClg. AlCls, La(N03)3. Ce(NOs)4 and Th(N08)4. 
The concentrations of each of these were varied over by wide range. 
On the whole the refractive index diminished during coagulation due to 
Th(N03)4. AICI3, NH4CI in all the cases observed. With solutions of 
HCl, NaCl and KCl, at certain stages of coagulation, the refractive index 
increased beyond the initial value depending upon the concentration^ of 
the coagulation. The refractive index always increased diu'ing coagulation 
due to solutions of BaCl2, SrCl2 and LaCNOsls. In almost all coagulations, 
a steady state was produced during which tho refractive index remained 
constant over quite long periods. 

Evidence is obtained showing that the change is not continuous 
in respect of time. Coagulation by BaCl2, SrCl2, Ce(N03)4, Th(N08)4 
and AlCU revealed the existence of a number of exceedingly well defined 
staees during each of which the refractive index remained constant. It 
is considered that the existence of these stages, each marked by a 
characteristic refractive index, affords evidence for the theory advanced 
by Joshi that coagulation is not time-continuous, but occurs through 

successive zones of coagulation. 


34 . Variation of viscosity in the mutual coagulation of 

colloids. 

S. S. Joshi and P. K. N. Panikkar, Benares. 

This has been investigated by the Sera's method for coa^ilution 
with the ferric oxide sol mLxed with colloid (1) antimony sulphide <u) 
manganese dioxide, and (iii) arsenious sulphide. The proportions of the 
constituents of the mixtures were varied oyer a wide range. The viscosity- 
time curves showed definite discontmuitios and m some cases an mitial 
fall In the system ferric oxide sol and arsenious sulphide sol, it was 
observed that the viscosity never increased beyond the initial value. In a 
series of coagulations between the sols of ferric oxide and arsenious 
sulphide viscosity never increased beyond tho initial value. A diminution 
of viscosity through a series of breaks was also observed when there was 
no coaguledion produced in the system. The common notion of viscosity 
rise during coagulation must be considered as unjustifiable by these and 
similar results observed in these laboratories. 

35 . Studies of some physical properties of gels in order to 

determine their structure. Part IV. 

N. A. Yajnik, D. N. Goyle, and C. L. Rampal, 

Lahore. 

Further work on the study of some physical properties of stannic 
phosphate, acetyl cellulose, thorium phosphate, silica and alumina gels 
has been carried out. The evidence collected so far points to the 
crystalline structure of gels with a regular arrangement of crystallme 
units in the cose of elastic gels and an irregular and haphazard arrangement 
in tho case of the nonelastic or brittle gels. The above view with regard 
to the structure of gels closely approximates to the view of the gel 
structure advanced by Wm. C. Arsem {J . Phya. Chem., 1926 , 306 ). 
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36. The relatioiiship between H-ion concentration anti 
adsorption. 

N. A. Yajnik, D. N. Goyle, and Ishwar Dass, Lahore. 

Att^jmpts have been made to investigate whether any relationship 
exists between the adsorption of dyes {tMJidic, basic, and netitral) from their 
sohitions by various adsorbants (charcoal, silica, and neutral alumina 
gels) and the H-ion concentrations of the dye solutions. As a result 
of these investigations it has been found that — 

(1) the H-ions are greatly responsible for the process of adsorption, 

( 2 ) in the cose of the acidic and neutral dyes there is an increased 

adsorption of the dye with an increase in the H-ion con- 
centration and vice versa, 

(3) in the case of the basic dyes there is a decrease in the adsorp- 

tion of the dye with a decretise in the H-ion concentration, 

(4) on varying the concentration of the H-ions but keeping the 

concentration of the dye constant, the conclusions mentioned 
in 1, 2, and .3 have been arrived at. 

A mechanism of the phenomena of adsorption is proposed. 


37. Adsorption of electrolytes by activated charcoal with 
reference to its electrical charge. 

S. P. Roychoudhury, Calcutta. 

Klectro-osmotic experiments of negatively and positively charged 
sugar charcoals in contact with increasing concentrations of HCl, H 2 SO 4 , 
NaOH, and NaCl have been carried out. With HCl and H 2 SO 4 the 
negative charge has been found to decrease while, with NaOH and NaCl, 
the negative charge increases. Positively charged charcoal acquires a 
negative charge with very low concentrations of HCl and H 2 SO 4 . 

Analytical estimations of the adsorption of HCl, H 2 SO 4 , and NaOH 
have been carried out with both samples by different methods. 


38. Heat of adsorption of Nitric Oxide by charcoal. 

M. S. Shah ayid S. G. Sharangpani, Ahmedabad. 

The adsori^tion of nitric oxide by charcoal has been observed to 
proceed continuously for a long time accompanied with chemisorption of 
oxygen (Shah, J.C.S.. 1929, 2601). In studjdng the mechanism of the 
process, the heats of adsorption of nitric oxide, carbon dioxide, and 
nitrogen by purified sugar charcoal, which had been previously heated 
to 900** under a high vacuum, have been accurately measured under 
varying conditions at 0®C. 

In experiments with nitric oxide, it has been observed that — 

(i) the ovoKition of heat is maximum at the commencement of 
adsorption, 

(ii) the evolution of heat is continuous and is proportional to the 

volume of the gas adsorbed by charcoal if the pressure of 
the gas is kept constant, and 

(iii) the^ evolution of heat goes on progressively diminishing with 

time when the adsorption is allowed to proceed with a 
definite volume of the gas. 

In experiments with carbon dioxide and nitrogen, no such continuous 
evolution of heat is observed since the process of adsorption is complete 
within a short time. 
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39. Velocity of reactions in heterogeneous systems, Part II. 

D. D. Kajive and K. K, Dole, Poona. 

Tlio reaction between carbon disulphide and sodium hydroxide was 
studied further by using neutral solvents, immiscible in water. The 
velocity was found to be proportional to the carbon bisulphide con- 
centration as well as to the alkali concentration. In the reaction of 
carbon bisulphide with aqueous alkali, increase in the quantity of the 
former increases the velocity up to a maximum limit, further increase 
having no influence. 

40. Velocity of reactions in heterogeneous systems, Part III. 

D. D. Karve ayid K. K. Dole, Poona. 

The decomposition of benzyl chloride with water and the hydrolysis 
of benzyl acetate with jV/100 alkali have been studied. In tho case of 
the former reaction, separation of benzoic acid, which is sparingly soluble 
in water introduced disturbmg factors. When a solvent like xylene 
was usecl, the reaction conformed to the monomolocular formxila. The 
hvdrolysis of benzyl acetate gave similar results. 

41. The electrical properties of colloidal solutions \vith 

reference to the difference between the colloidal 
solutions of acid substances and of acids in true 
solution. 

J. N. Mukherjee, Calcutta. 

Colloidal solutions of insoluble substances which are known from 
eloctrochemical data to have a decidedly weak character, behave as 
very .strong (completely dissociated) acids, in a state of colloidal solution. 
Calculations slmw that they resemble univalent more than polyvalent 
completely dissociated acids. They also show the character of a weak 
partially dissociated acid. 

The total neutralizable acid is determined by the specific surface 
and kinetic factors. Different forma of curves are obtained which show 
tho variation of the hytirogen ion concentration with the dilution. 

There is evidence showing the disappearance of hydroxyl ions by 
chemical combination with anhydride acid molecules as distinct from 
neutralization of hydrogen ions. It has also been observed that different 
quantities of the strong bases {e.g., NaOH and Ba(OH) 2 ) are required 
for tho neutralization of the same amount of a colloidal acid. 

The thermodynamic assumptions underlying the definitions of 
degrees of dissociation, dissociation constants and solubilities are not 
applicable without modification to these colloidal solutions. There is 
no standard state of reference and no unequivocal definiteness of the 
total concentration. 

42. Difficulties in the measurement of the cataphoretic speed 

of colloidal particles by the moving boundary method. 

J. N. Mukherjee, S. P. Roychoudhury, and 

S. Palit, Calcutta. 

In the present paper difliculties met with in tho measurement of 
the cataphoretic speed of colloidal particles by the Moving^ Boundary 
Method, other than those directly arising out of the migration of 
under an electric field (e.g. calibration of the tube, separation of the 
bountlary into two layers, free fall of the boundary, movement of colloid 
through the upper liquid, choice of a suitable upper liquid, constancy of 
the potential gradient) have been discussed. 
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The peculiarities of the free fall of the boundary have been discussed 
aiul it h»vs been shown that the rate of free fall depends on the nature 
of the upper liquid, the dilution of the sol and the rate of filling the 
tube with the colloid. With the ultrafiltrate as ujjper liqiii<l a ferric 
hydroxide sol exhibited no free fall. The free fall has been obser\-ed 
oven when the differences of density between the upper liquid and the 
colloitl is negligible. 

Possibilities of the mechanical mixing, at the boundary of the upper 
liquid and the colloid, and also of disturbances of the atlsorption equili- 
brium, or of the chemical equilibrium, e.g. changes in degree of li^’drolysis 
on account of the difference in the nature and concentrations of the 
ions, have been discussed. 

On the addition of electrolytes, the potential giadient between the 
side limbs has been observed to decrease considerably in the case of a 
ferric oxide sol althougli the potential <lrop between the electrodes and 
the positions of the latter were kept constant. Sometimes a small but 
regxilar change in the potential gradient takes place during the passage 
of the current. These effects probably arise from the adjustment of 
the concentrations of the two electrolytic solutions in the sense of 
Kohlraxisch's theory of Moving Boundaries or from the chajxges rcferre<l 
to in the third pnragi*aph above. 

43. Surface tension of colloids. 

D. N. Chakravarti, Amraoti. 

The surface tension of the following colloids has been determined 
by the methods of Richards, Jaeger, ami DuNouy at different dilutions ; 
( 1) vanadium pentoxide, (2) mastic, (3) chromium tungstate, (4) zirconium 
hydroxide, (.>) gum dammar, (6) ferric borate, (7) ceric borate, (8) ceric 
molybdate. 

It is observed that the fall of surface tension is very little due to the 
presence of the dispersed phase specially with the methods of Richards 
and Jaeger. In some cases a considerable fall in the surface tension 
is observed when the measurement is made by DuNouy method. It 
may be concluded also from my results that there is no static or dJ^lamic• 
surface tension of colloids. A mathematical relation has been obtained 
correlating the surface tension and concent x*at ion of the sols. 

44. V’iscosity variations of colloid I^Ianganesc Dioxide in 

the presence of non-electrolytes. 

S. S. JosHi and P. S. R-ao, Benares. 

Exixerunents are described showing the influence of non-electrolyt<“a 
on the viscosity variations of coagulating colloids. The non-electrolyte.s 
added were solutions of urethane, methyl alcohol, ethyl alcohol, svicrosc, 
and urea of various concentrations. With the exception of alcohol and 
sucrose, it >vas generally observed that, in the mixtures where no coagula- 
tion occurred, the viscosity remained reasonably constant. Converselv, 
caso.s were observed in which variation of viscosity continued in the 
mixtiire without any sensible coagulation. This is a striking sxipport of 
the view, expressed elsewhere, that the determinants of viscositv change 
and of coagulation, need ixot necessarily bo identical. 

45. Variation of the refractive index during mutual coagula- 

tion. 

S. S. JosHi and P. K. N. Panikkar, Benares, 

Changes in refractive iirdex have been investigated during the coagula- 
tion of colloid manganese dioxide by colloid ferric oxide. The curves 
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obtained are characterized by a final state after which the refractive 
index does not vary and by discontinuous intermediate stages indicative 
of a succession of zones of coagulation. 

46. The influence of concentration on the viscosity of colloids. 

D. N. Chakravarti, Amraoti. 

The viscosity has been determined at different concentrations. The 
equation of Einstein, Hess, Hatschek, and Arrhenius were tested with 
the experimental results on the following sols: ( 1 ) ferric hydroxide, 
(2) arseiiious sulphide, (3) ceric hydroxide, (4) molybdic acid, ( 6 ) antimonic 
acid, ( 6 ) mastic, (7) chromium hydroxide, ( 8 ) aluminium hydroxide, 
(9) gum dammar, (10) ferric phosphate, (if) zirconium hydroxide, 

( 12) chromium arsenate, (13) ferric tungstate, (14) ferric arsenate, (15) vana- 
dium pentoxide, (16) chromium tungstate, (17) zirconium hydroxide, 
(18) ferric borate. 

The values of hydrations were calculated for these sols at different 
concentrations. It was found that the constant 2*5 in the Einstein 
equation changes from 1*23 to 3*13 with different sols. The dead space 
'a’ in Hess' equation does not remain constant at different dilutions but 
is found to be proportional to the viscosity of the sols. 

47. Electrical dispersion of liquids. 

S. PARAMAsrvAN, Madras. 

Some interesting phenomena in electrical dispersion of liquids are 
observed when a current of electricity passes through a system composed 
of two immiscible electrolytes. Not only the ions but also the electrons 
and solv’ated ions are responsible for the transference of electricity from 
one electrolytic phase to the other. 

48. Viscosity of dilute solutions of non-electrolytes. 

Balbhadra Prasad, Cuttack. 

The logarithm of viscosity plotted against the logarithm of vapour 
pressure of a liquid gives a straight line. The law connecting viscosity 
and temperature can be derived from the above generalization. This 
law is found to be valid for non-associated liquids as found by a number 
of workers. The author found that as in the case of pure liquids, the 
logarithm of viscosity of solutions plotted against vapour pressure of 
the solution concerned or the pure solvent gave a straight line which 
is for all practical purposes parallel to the line obtained for the pure liquid. 
Taking this fact and the law connecting vapour pressure of a solution and 
its concentration into account, an equation connecting viscosity and 

concentration is derived. This equation is of the form — = l+ac where 

VO 

'fj is the viscosity of the solution, J 70 , that of the pure solvent and a is a 
constant which is independent of the solute and temperature. 

Experiments carried in this laboratory show that a is independent 
of temperature. 

49. Variability of the numerical value of Traube’s factor 

with changes in the concentration of the examining 
solution. 

A. C. Chatterji, Lucknow. 

Freundlich, basing his observation on Langmuir’s explanation of 
Traube’s rule, states that the numerical value of the factor is 3*3. 
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From the experiments given in a previous paper, it has been found 
that the factor varies udth the concentration of a particular pair of any 
homologous aeries as well as with the molecular weight of the pair. 

In the case of the alcohols, the factor varies from 3*9 to 5, whereas 
with fatty acids it changes fi’om 3 to 4*2. 

It has been found that, both for the alcohols and fatty acids, the 
factor reaches a maximum vahie for the ninth or the tenth member 
and then declines. 

50. Applicability of Traube’s rule to the phenomenon of 

wettability. 

A. C. Chatterji, Lucknow. 

The amount of wettability of known substances like naphthalene, 
anthracene, phenanthreno by watery solutions of fatty acids, alcohols, 
eaters, and amines has been measured by means of a simple apparatus 
devised in Traubo’s laboratory. 

It has been shown that, in a homologous series, the wettability 
increases from member to member with increasing molecular weight. 

It has been proved that Traube's rule holds good in the following 
cases : — 

(«) Wettability of anthracene by solutions of fatty acids. 

(6) Wettability of naphthalene by alcohol solutions. 

(c) Wettability of phenanthreno by solutions of estors. 

(d) Wettability of naphthalene by amines in watery solution. 

In the case of fatty acids and anthracene, the well kno^vn Traube 
Factor has been shown to be about 3, whereas with alcohols it varies. 
In the case of aminos the factor has been found to be 2, which is in agree- 
ment with the observations of Kreundlich from experiments in an 
entirely different lino. 

In the case of higlier membei's of the fatty acids and alcohols the 
factor becomes somewhat smaller. 

51. Effect of polar and non- polar organic compounds on 

the wettability of a substance. 

A. C. Chatterji, Lucknow. 

The effect of the following organic compounds has been investigated : — 

(rt) Oleic acid, aniline, toluidine, xy Udine, phenol, benzyl alcohol. 

(6) Paraffin (both liquid and solid), carbon disulphide, carbon 
tetrachloride, chloroform, pentane, hexane. 

It has been found that polar compounds in small quantities increaso 
the wettability to a great extent whereas non-polar compounds, oven in 
considerable quantities, produce very little effect. 

A new method for determiuiiig wettability has been devised. 


52. On the Resorption of Calcium Salts through Membranes. 
I. On the Influence of the Acid Radicle on the 
Resorption of Calcium Salts through Membranes. 

A. Nagaraja Rao, Bangalore. 

In this aeries of experiments the diffusion of a number of calcium 
salts of different organic acids through an animal mombrano (intestinal 
mombrane of a pig) has been measured. It has been observed that there 
18 no direct proportionality existing between the size of molecule (without 
taking into consideration its hydration) and the amount of the substanco 
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diffused although several factors other than the mere size seem to play a 
more important part. The influence of capillary active substances has also 
been investigated. 


53. On the Influence of Foreign Substances on the Diffusion 
of Dye-stuffs through Gels. I. 

A. Naoaraja Rao ayid B. S. Bheema Rao, Bangalore. 

Capillary-active and hydrotropic substances are found to alter the 
diffusion of acids and sugar through membranes and gels. Qualitative 
experiments using gelatine gels have also led to a similar conclusion in the 
case of the permeation of dye-stuffs through them. A plausible explana- 
tion of the phenomenon would be by a consideration of the changes in 
the wetting of the pore walls caxised by the adsorption of the foreign 
substance. Factors like swelling, the structure of the micelle leading 
to an altered pore-size, and the changes in the degree of dispersion of the 
dye-stuff itself are also to be considered before a conclusive explanation 
could be offered. 


54. Constitution of Iodic acid and lodates from Raman 
Spectra. 

M. R. Nayar and P. N. Sharma, Lucknow. 

In a previous communication it was pointed out from a study of 
freezing point depressions and conductivity measurements that iodic 
acid in concentrated solution is polymerized, but in dilute solutions it 
has the simple formula, HIO 3 , and that iodates are salts of a monobasic 
acid. 

This has now been confirmed by a study of the Raman spectra of 
solutions of iodic acid of varying concentrations. Raman frequency 
shifts approximately corresponding to 

840 670 346 1860 cm.- ». 

(very strong) (strong) (medium) (faint) 

Besides, a few other less prominent lines have been obtained with 5N iodic 
acid. These lines become fainter or totally disappear with dilution, 
while the water bands become more diffuse and intense. 

The results are compared and discussed with those obtained by Nisi 
and by Krishnamurti. 


55. The Raman effect in monobasic fatty acids. 

G. V. Nevgi, Bangalore. 

Raman spectra aro obtamod for (1) »j-butyric acid, (2) j«o-butyric 
acid, (3) isovaleric acid, (4) n-caproie acid, (5) isocaproic acid. 

In all the acids, the C-H longitudinal oscillations are represented 
by three prominent frequencies at 2870, 2010, and 2940. The frequencies 
1450 and 1300 are due to the transverse oscillations of hydrogen of the 
CHs and CH 2 group respectively. According to Collins, the frequency 
1060 in alcohols represents the oscillation of the carbon chain as a whole, 
but its appearance in acids also and its agreement with the^ calculated 
value (1046) show’ that it may bo due to the aliphatic 0=0 linkage pre- 
sent in acids, alcohols, and others. The frequency 1660 is due to the 
vibration of carbon and oxygen of the 0=0 linkage in the carboxyl 

group. 
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56. Raman spectra of some substituted benzene derivatives. 

G. V. Nevgi, Bangalore. 

The Raman effect has been investigated in the following 
■compounds: (1) n-propyl benzene. (2) isopropyl benzene, (3) p*cymeno, 
(4) indene, (5) veratrol, (6) mesitylene. 

^i-propyl benzene and isopropyl benzene are monosubstitnted, p- 
cymene — a para-disubstituted, indene and veratrol — ortho-disubstituted, 
and mesitylene — a trisubstituted benzene derivative. The cliuracteristic 
benzene ring frequencies in these compounds have been determined. 

The results show that all tho ring frequencies are reproduced in the 
monosubstitnted compounds. In tho disubstituted tlerivatives, tho 
1000 frequency is mussing in all three and 1030 is observed only in ortho- 
compounds, with a slightly higher vt\lue in veratrol. In the trisubstituted 
derivative, mesitylene, the two frequencies 1000 and 1030 should bo 
much fainter than in the disubstituted, but they arc as strong as in 
benzene which is evidently duo to the synmietrical ring structure common 
to both benzene and mesitylene. In mesitylene, tho frequencies 23o, 
280, 580, and 1000 appear also as anXi-Stokes lines. The frequency ll()7 
in veratrol is <iue to tho aromatic C = 0 linkage (calculated value=1162). 

57. Raman Effect in Santalols. 

B. Sanjiva Rao, Bangalore. 

Santalols have been prepared with rotations 4-0*4® and — 45’0® and 
their Raman spectra compared. The spectra resemble each otlier 
though certain interesting differences have been noticed. 

58. The structiure of molecular compounds. 

Balwant Singh and H. B. Dunnicliff, Lahore. 

The structure of some molecular compounds has been studied by 
the parachor method. It has been found that one of the components of 
the molecular compound acts as a donor and the other as an acceptor 
so that a co-ordinate link is formed between them. 

59. The molecular structure of ortho-substituted benzene 

derivatives in solution. 

Baewant Singh and H. B. Dunnicliff, Lahore. 

The parachors of a number of ortho-substituted benzene derivatives 
have been determined in benzene solution at 28®C. by tho method of 
Hammick and Andrew (J. CJ^m. Soc.y 1929, 754). The values obtained 
establish the occurrence of intra-molecular co-ordination which results 
in tho formation of an ortho-ring in each of the compounds. 

60. The Physical Identity of Enantiomers. Part I. The 

Rotatory Dispersion of Enantiomeric Camphors and 

Camphoric Acids. 

B. K. Singh and Indramani Mahanti, Cuttack. 

Campbell (J. Amer. Chem. Soc., 1930, 26 , 560: 1931. 53, 1661) 
noticed differences in the numerical values of tho rotatory powers of d- 
and f -camphoric acids. We have re-examined the rotatory power for 
10 different wavelengths (A=4358 to 6708) of tho carefully purified 
specunens of d- and /-camphoric acids and found them to be identical. 
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thus coufirming Pasteur’s Law of Molecular Dissymetry. It appears 
that the discrepancies noticed by Campbell were due to differences in the 
degree of purity of the two forms. 

The camphoric acids obey the law of simple dispersion, whereas 
1 complex dispersion (cf. also Lowry, J.C.S., 

61. Studies on the Dependence of Optical Rotatory Power 

on Chemical Constitution. Part XXI. Stereoisomeric 
Nitrobenzalaminomethylenecamphors and para-dimethyl- 
anudobenzalaminomethylenecamphor. 

B. K, Singh aTtd S. C. Sen, Cuttack. 

Nitrobenzaldehydes (o, p) and para-dimethylaminobenzaldehyde 
have been condensed %vith aminomethylenecamphors (d, I, dl) in methyl 
alcoholic solution in presence of anhydrous sodium sulphate. The 
optically active isomerides (d and 1) have identical rotation and are found 
to obey the simple dispersion law of Drude, 

* 

From such a study we notice that the molecular rotation of these 
compounds does not bear any relation to the respective dissociation 
constants of the benzoic acids derived from the aldehydes employed 
as sliown by Betti {Gazzelta, 1923, 53, 424). The influence of the 
solvents and of the position isomerides on the rotatory power are also 
discussed. 

62. {Studies on the Dependence of Optical Rotatory Power 

on Chemical Constitution. Part XXII. Rotatory 
Dispersion of Isonitroso-d-camphor and its Sodium 
Derivative. 

B. K. Singh and Sheonath Pbasad, Cuttack. 

Rotatory dispersion (a) of isonitroso-d-camphor has been determined 
for various wavelengths (A) and obeys Drude’s Law of Simple Rotatory 
Dispersion, 

k 

““A2-A<,2' 

The sodio-derivativo is water-soluble and is being studied with a view to 
determine the difference in the physiological activities of dextro, laevo 
and racemic forms. 


63. Resolution of Co-ordinated Diorganic Compounds into 
optical isomers. Part 2. Resolution of tri-ethylene- 
diamino-zinc chloride, bromide, iodide, and sulphate. 

P. Neogy and G. K. Mukherjee, Calcutta. 

Using d-sodio-camphor-nitronate, tri-ethylene-diamino-zmc chloride, 
bromide, iodide, and sulphate have been obtained in the solid condition. 
The preparation of these active compounds in solution was reported to- 
the last session of tho Congress. 
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64. Resolution of Co-ordinated Inorganic Compounds into 

optical isomers. Part 1. Resolution of tri-ethyleiie- 
diamino-Cadmium chloride, bromide, iodide, and sul- 
phate. 

P. Neooy atid G. K. Mukherjee, Calcutta. 

Attempts at resolution of compouiuls containing ethylene-cUamino 
complexes of divalent metals like Ni, Zu, Cd, etc. have all along failed 
(Bucknall and Wardlaw, 1928, 2739) though tris-dipyridyl coin- 

pounds of divalent metals have been resolved by Werner (Z?er., 1912, 4.5, 
433), Morgan and Hurstall {J.C.S., 1931, 2213). It h^ been shown 
here that using d-sodio-camphor-nitronate, tri-ethylone-diaminocadmium 
salts may be resolved. In this way the dextro chloritle, bromide, iodide, 
and sulphate have been prepared and their rotations measured. 

65. Reaction between Ammonia and Methyl Iodide to form 

Methylamine-hytb'oiodide. 

J. C. Ghosu and A. R. Rao, Dacca. 

The reaction CH 3 I NH 3 =CH 3 , NH 2 .HI proceeds fairly rapi<lly at 
temperatures between 18® to 30®, if the total pressure of the reactants 
exceeds a limiting value of about 24 cms. When the partial pressures 
of the reactants wore each of the order of 10 cms. or less the reaction 
takes place with measurable velocity above 325®. 

In the low temperature reactions, the reaction came to on end 
when the pressure inside the reaction tube was of the order of 24 cn\s. 
This is explained as being due to the vapour pressure of a liquid film of 
methyl iodide saturated with methyl-aminehydroiodido at the tempera- 
ture of the reaction. 

The low temperature reaction is a heterogeneous one which takes 
place in a liquid film of methyl iodide sattxrated with methylamino hydri- 
odide. An equation for the velocity of transformation has been obtained. 

The reaction taking place above 325®, the total pressure of the 
reactants remaining below about 20 cms., follows the simple bimolecular 
equation law and the reaction is not influenced by an increase in the 
ratio surface : volume. 

The reaction is sensitive to gaseous catalysts being pronouncedly 
influenced by iodine vapour. 

06. Kinetics of Heterogeneous Organic Reactions. The 
Reactions between Organic Halogen Compounds and 
Solid Inorganic Salts. 

M. V. Nabar aTid T. S. Wheeler, Bombay. 

The work on the kinetics of the reaction between benzyl chloride 
or bromide and solid silver nitrate ui pi'esence of inert solvents has been 
continued. The rate of reaction with petroleum ether and ethyl ether is 
approximately the same, but it is increased in the presence of carbon 
tetrachloride. In chloroform the reaction is slow. Benzene appears 
to inhibit the reaction. The best constant is obtained by assuming a 
bimolecular reaction to take place. The presence of traces of copper 
decreases the velocity of the reaction greatly. 

67 . The decomposition velocities of substituted uaphthol 
ethers when heated with halogen acids. 

G. B. Kolhatkar and V. V. Bapat, Poona. 

A large number of the ethers of substituted a and P naphthols 
dissolved in glacial acetic acid are heated in the presence of an excess 
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of concentrated halogen acids on a boiling water bath- The decomposi- 
tion velocity was ascertained by estimating either the naphthols liberated 
during the reaction or the undecomposed ether, after a definite interval 
of time. The concentration of the halogen acids being in large excess, 
tlie velocity constants arc determined on the assumption that the reactions 
arc uni-molecular. The values of the velocity constants obtained are 
fairly constant and thus justify the assumption. 

A comparison of the velocity constants reveals the following relations : — 

(1) The velocity constants of the substituted ethers of both a and 

P naphthol have a lower value than those of the ethers of a and 
/9 naphthol. 

(2) The extent of the lowering in the velocity constants depends 

(i) on the nature, (ii) on the number, (iii) on the position of 
the substituting group. 

(3) The velocity constant, as in the case of simple ethers, greatly 

depends on the nature of the halogen acid employed. 


68. Influence of acidity and temperature on the hydrolysis 
of sugars. 

A. V, Varadaraja Iyengar and S. Rajagopae, Bangalore. 

A preliminary study on the effect of pH on the hydrolysis of sucrose 
has been made. The time and temperature factors also have been 
considered. The determination of maltose, singly and in combination 
with sucrose, based on the above factors is in progress. The necessity 
for the addition of buffers has also been studied. The possible applica- 
tions of the above in developing an accurate method of estimating carbo- 
hydrates in plant extracts and saps is indicated. 


69. The Kinetics of Heterogeneous Organic Reactions : A 
Study of the Benzoin Reaction. 

D. R. Nadkarni, S. M. IVIehta, ajid T. S. Wheeler, Bombay. 

The reaction of pure potassium cyanide on pure benzaldehyde in 
absence of a third substance gives benzoin but is inhibited in* the presence 
of quinol, alkali halide, and other anticatab'sts of the oxidation of benzal 
dehyde. The kinetics of this reaction has been studied at 100'^ and at 
ordinary temperature and found to conform to the equation : 

Rato of benzoin formation=Ki. (benzaldehyde)®. (benzoin). 

+ K 2 . (benzaldehyde)®. (potassium cyanide). 

It is suggested that the following two reactions take place : 

(i) A heterogeneous reaction between solid cyanide and benzaldehyde, 
the ‘ cyanidion ’ on the surface of the solid cyanitic being the effective 
agent. This reaction is inhibited by such negative catalysts as are 
aclsorbcd on the solid cyanide. 

(ii) A homogeneous autocatalytic reaction between benzaldehyde 
and a trace of potassium cyanide dissolveil in the benzaldehyde, which 
is uninfluenced by inhibitors as in (i). 

The kinetics has also been studieil in presence of water, when the 
rate of (ii) has been found to bo unaffected but the reaction with solid 
cyanide is replaced by a reaction in which ‘ cyanidions ’ are involved. 
In this case reaction (ii) is more rapid at first but with the increase of 
the amount of water, the dissolved cyonitlo is extracted from benzaldehyde 
and hence censes altogether after a time, reaction (i) alone predominating. 

Current theories are discussed in the light of the above results and 
a mechanism is suggested. 
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70. The Decarboxylation of ^-l-aryl-glutaric acids. 

D. B. Ldviaye and Govtnd R. Kelkar, Poona. 

The j3-2-methoxy-4-methyI*phenyl glutaric acid obtained by the 
reduction of the corresponding glutaconic acid was subjected to (1) 
simple distillation, (2) distillation with lime, and (3) distillation with copper 
powder. From the resulting products nothing definite has yet been 
isolated. 

Heating with hydrochloric acid in a sealed tube at 125— 130’ produces 
no appreciable change. Heating at 150-100®, however, yields 7-methyI- 
3 : 4-diliydro coumarin-4-acetic acid (m.p. 112-114®) identical with that 
prepared by Sheshadri by the action of cynacetamide on the coumarin. 
No decarboxylation has thus taken phvce in the process. 

Methylation of the above acid gives back the original glutaric acid 
owing to the opening of the pyrone ring. 

The dihydro-coumarin-4-acetic acid (b.p. 220®/5mm.) when distilled 
at atmospheric pressure yields a viscous liquid from which acetic acid 
iind 7-methyl-coumarin hav'e been isolated. The latter was found to be 
identical with that prepared from wj-cresol and malic acid. 

The elimination of acetic acid instead of simple decarboxylation is 
noteworthy. 


71. Studies m Walden Inversion. Interconversion of the 
Tartaric acids. 

V. Anna Rao and P. C. Gtjha, Bangalore. 

d-Tartaric acid can be converted into a minute amount of f-tartaric 
acid by the Walden inv'ersion of the dichloro derivative. Diethyl yneso 
tartrate does not furnish an optically active product by hydroxylation 
of the corresponduig halogen <lerivative. f-Chloromalic acid gives with 
potassium hydroxide /-tartaric acid. The sulphito ether of diethyl meso 
tartrate (b.p. ICO’/O mm.; D2o=l*324, D25=l*323) yields the ineso 

aci<l when hydrolysed either by dilute acid or alkali. Based on the 
rc.sults of hydrolysis of sulphito ethers of mejio and d-diethyl tartrate 
their configurations have been elucidated. Walden inversion of the 
active menthyl ester of meao tartaric acid (m.p. 58®-59’, not an oil as 
recorded by Pattoreon and Kay, J. 1907, 91, 707) gave interesting results. 


72. An Anomalous Benzoin Benzil Change. 

K. M. Pandalai, Waltair. 

W hereas benzoin reacts with aniline and auiliuc hydrochloride to 
give (I) benzoin anilide, (2) benzoin anilanilide. and (3) diphenyl indole 
under different experimental conditions, it has not yet been shown that 
benzil is also formed together with small quantities of diphenyl at any 
particular intermediate stage. It has now been found that under suitable 
conditions benzil and diphenyl could be isolated from the reaction mixture, 
the former^ in good yields. It should bo admitted that aniline — aniline 
hydrochloride mixture has no oxidizmg action on secondary alcoholic 
groups as the effect observed with benzoin could not be duplicated so as 

as euminil, anisil, piperil, furil, 
etc. from their corresponding secondary alcohols. This apparently ano- 
maloiis action may be attributed to the highly tautomeric nature of 
benzoin^ as instances of its behoving in several reactions as tsobenzoin, 
its onolic tautomer^ are not tincommon. There seems to bo a distinct 
relation between the nature of the reaction products and the cnolizing 
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power of benzoin and oxidation proceeding through onolic tautomer. 
L,iterature on the reactivity of benzoin is <»iven. 


73. Photolysis of Amiiioacids in Siinliglit. 

G. Gopala Rao, Waltair. 

Dilute aqueous solutions of aliphatic a>amino acids decompose 
hen exposed in glass vessels to sunlight in the presence of photo-sensitizers 
like zinc oxide and titanium dioxide. The products of decomposition 
are ammonia, carbon dioxide and an aldehyde containing one carbon 
atom less than the amino acid. 

The ammonidcation of aromatic amino acids proceeds much less 
readily than those of aliphatic amino acids. 

The ainmonification of amino-acids proceeds in soil and is considered 
to bo entirely due to the action of bacteria and fungi. The results 
recorded here indicate that ammonification in soils is also photochemical. 
It has also been found that aqueous solutions of proteins like albumin, 
casein and gelatin decompose in sunlight • under aseptic conditions, with 
the slow liberation of ammonia. 


74. Photoinversion and Pliotodecomposition in Geometrical 
Isomers, and the Energy levels of a cis and a trans 
molecule. 

B. K. Vaidya, Bangalore. 

The intcrconversion of the geometrical cia and trans isomers in the 
presence of ultra violet light is well known. a-/3>dibromocinnamic acid 
is, however, an exception. Both the cis and the trans forms of this acid 
are decomposed in light with the production of oily dibromostyreno 
and carbon dioxide. The electrical conductivity of this pair of isomeric 
acids also shows a contrast with other geometrical isomers, inasmuch 
as it does not show any very great variation from one form to the other. 

Thiw the behaviour of a-j9-dibromocinnainic acid is anomalous even 
when compared with the very similarly constituted a-monobromo acid. 
The presence of a second bromine atom in the molecule profoundly 
modiHes its character, so far as the stability towards the light is concerned. 
It is possible that the centre of photoactivity is shifteil in this molecule 
from its normal position in the C=C group to the — COOH group. 

The theories of Mullikan and Olson regarding the energy levels of a 
cis and a trans molecule are examined in the light of the experimental 
evidence obtained from the quantum efficiency measurements of the 
various cis and trans isomers. 


75. Conditions Governing the Formation of Geometrical 
Isomerides. Part I. The Stereoisomeric a/?-Dibromo- 
cinnamic acids. 

P. Ramaswaaq Ayyab, Bangalore. 

Whereas addition of bromine to l3-phonylpropiolic acid yields a 
mixture of the cia (in.p. 100°) and trans (in.p. 130°) isomers, in the 
proportion of about 3:2, addition of bromine to the methyl ester of 
/S-phenyl propiolic acid and subsequent hydrolysis of the addition pro- 
duct yields much less cis than trans^ the proportion being approximately 
1 :3. 
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76. Studies in the Isomerism of the Higher Uiisaturated Fatty 
Acids and their Derivatives. Part II. A new isomeric 
Oleic acid (A8 : 9) occurring in the Fatty acids of the 
Garcinia Fats. 

P. Ramaswami Ayyar am/ J. D. Vasavada, Bangalore. 

The substance (m.p. 14-15"’; 1-4009) hns been isolated by 

the fractional precipitation of its load salt from alcohol and petrol and 
yields capric acid (CioHooOa) and suberic acid (C 8 Hi 4 C) 4 ) on complete 
oxidation. Mild oxidation gives a dihyflroxy aoitl, m.p. 121-122^. 


77. Isomerism in Chloralides. 

N. M. Shah and R. L. Alimchandani, Dharwar. 

The goomotrical isomerism of the chloralides derived from a-hydroxy 
carboxylic acids has been investigated. Two distinct forms, with sharp 
difference in m.p.. have been isolated from the product of reaction of 
chloral hydrate with d-tartaric acid, df-tartaric aci<l and lactic acid. 
In view of these ro.sults, the discrepancies of recorded molting points in 
literature are understandable and can be rectified. 


78. Some Derivatives of Nitro tsobutylglycerol (2-Nitro-2- 
methyloI-propaiidiol-1 : 3). Part II. The triacet 3 d- 
aml amino-derivatives. 

K. C. Pandya, Agra. 

The preparation of nitro wobutylglyceryl triiodide ha.s not been 
succeR.sful. The following arc described : nitro wobutylglyceryl triacetate, 
fh^’mbic crystals, m.p. TO**, amino -wobutyl glycerol hydrochloride, m.p! 
149°, hydrochloride of amino ««obutyl glyceryl trichloride, m.p! 209° 
(docomp.) and the free base, m.p. 180° (decomp.), amino f^obutyl glvceryl 
tribroiniile hydi*ochloride, m.p. 220° (decomp.). 

Amino isobutyl glycerol could not be isolated in a pure condition 
a.s It suffered decomposition in contact with air. 


79. The Action of Thionyl chloride on Penta-ervthritol. 

K. C. Pandya, Agra. 

1 B®'^tt^*9*'y**'^‘^;^t^**achlorido was obtained by Fecht (Ber., 40, 3888) 

by the action of phosphorus pontachloride on poutaerythritol at I.'jO’, 
but It can be obtained in a qiuck and easy way in very good yield by 
the action of chloride in the presence of pyridine. The product 

agrees in m.p. (90-97°) and is confirmed by analysis. 

When thionyl chloride is used alone without any tertiary base, another 
white crystalline substance is obtained, soluble in alcohol, benzene, 
chloroform, more in hot chloroform. It melted at 153-4°. Tlie presence 
of sulphur WM found ui the compound and analysis (by P. N. Kurien) 
ah^'od sulphur to bo 2i-80o/o. This would accord well with the formula 
Cf,HftOoS 2 (f® 07 4S) pentaerythrite-disulphate which has been prepared 
by Baugault by the action of S^Clg (Cr., 123, 187). 

The disulphate ester is also formed in the presence of ether. 
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80. A Study in the Degradation to Succinic acids through 
y- butyro-lactones and other reactions of Anisyl- 
ancl ^-Halogen-anisyl glutaric acids. 

D. B. Limaye and R. G. Chttke, Poona. 

tinn and Klanhardt have developed a method for the identifica- 

Lve. g’ntaric acids by the action of iodine on the 

I salts ''hen Uie y-butyro-Iactones are formed. (Ber., 54, 581-587). 
method has now been extended to ^-4-anisyI-gIutaric acid (m.p. 

lactone. )S-3-iodo-4-anisyI glutaric acid 
was formed. 3-Bromo (m.p. 147°) 3-chloro (m.p. 157°)-4- 
anisyl glutaric acids also did not react. 

However. ^-3 : 5 -dibromo-(m.p. 211°) 3 : 5 -dichloro (m.p. 194°)- 

t glutaric acids gave the corresponding y-butyro lactones. /J- 

3 : 5 dibromo-4-ani8yI y-butyro lactone (m.p. 98°), 3 : 5-dichloro (m.p. 72°)7 
/he lactones on oxidation gave 3 : 5-dibromo (m.p. 198°) and 3:6- 
dichloro (m.p. 173°)-4-anisyI succinic acids, which have also been prepared 
oy directly halogenating the corresponding succinic acid. 

condensing oxalic ester with diethyl esters of the above glutaric 
acids, the corresponding tliethyl esters of 2-R-4 : S-diketo-penta-methylene- 
1 :3-dicarboxyIic acids were prepared. (Ber., 1899, 1932-35). R5=4-anisyl 
(m.p. 123°), 3-iodo.4-anisyl (m.p. 133°), 3-bromo.4-ani8yl (m.p. 128°), 
3-ch oro-4-anisyl (m.p. 126°), 3 : 5-dibromo-4.anisyl (m.p. 168°), 3:5- 
dichloro-4-ani8yl (m.p. 165°). 

Anhydrides, diethyl and dimethyl estei's, semi-anilides phenacyl 
esters and oxidation products of the above glutaric acid were also 
prepared. 


81. Structure of Benzene. 

P. C. Guha, Bangalore. 

A new dynamic formula is now proposed according to which all the 
six carbon atoms of benzene lie in the first phase in one plane and in the 
second, alternate carbon atoms occupy positions in two parallel planes 
as suggested in the Proceedinya of the 19/A Indian, i5cicncc Congreaa, 1932, 
p. 185. The model in both of its plane and solid phases is symmetrical 
and is in agreement with orientation results and number of possible 
derivatives. Oscillation of the carbon atoms, arrangement of bonds in 
different phases, evidence in support of para-linking, non-olefinic nature, 
etc. are discussed. Last of all are described the essentials from 
physical points of view, c.g. spectroscopic results, infra-red and Raman 
spectra, thermochemical data. X-ray and dipole moment, which the new 
model satisfies. 


82. Halogenation, XVIII. Bromination and lodination of 
Thymol. 

P. S. Varma, Benares. 

Attempts have boon made to brominate and iodinate thymol under 
different conditions of temporuture, using various solvents and brominating 
and iodinating agents in the presence or absence of third substances. 
Experiments have boon carried out using such solvents as acetic acid, 
alcohol, ammonia, alkali hydroxides, acetic anhydi'ide and also in mixtures 
of two solvents. The brominating agents employed have been liquid 
bromine, bromino in acetic acid, bromine in aqueous potassium bromide, 
potassium bromide and potassium bromate. The iodinating agents em- 
ployed have been iodine in aqueous potassium iodine, iodine in acetic acid 
and nitrogen iodide in ammonical solutions. Bromo- and iodo-derivatives 
of thymol have been obtained. 
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83. Halogenation, XIX. Bromination of Phenanthrene. 

P. S. Varma, Benares, 

Bromination of plienanthreno lias been carried out by the direct 
action of bromine in the presence of aubstanc^ such as nitric aci<[, lulro- 
sulphonic acid, etc., which have not been tried before, m the tlark, in 
diffused daylight and in direct sun-iight at different temperatures. In 
some cases a very good yield of the bromo-derivatives, bettor than that 
obtained hitherto by other methods, has been obtained. 

84. Halogenation, XX. Uranium oxide as a Halogen Carrier. 

P. S. Varma, Benares. 

Experiments have boon carried out on the halogenation of aromatic 
hydiocarbons and their mono substituted derivatives in the presence of 
uranium oxide. A good yield of the halogen derivatives has often been 
obtained. In some cases additive compounds aiul in others substitution 
derivatives have been isolated. 


85. Finely dividetl Copper in the reaction of the Sulphur 
monochloride and Sulphur dichloride with Esters of 
aromatic Hydroxy acids. 

N. W. Hirwe, G. V. Jadhav, ami Y. M. Chakradev, 

Bombay. 

Neither sulphur monochloride nor sulphur dichloride reacts with 
methyl salicylate alone. On the addition of finely divided coppt'r to 
the reaction mixture a solid is immediately obtained, which is Di {3- 
carboxnethoxy-4-hydroxy phenyl) thio-ether. 

The reaction takes place also in the presence of cuprous chlornle. 

86. Reaction of Thionyl Chloride with Esters of Aromatic 

Hydroxy acids in the presence of finely divided Copper. 

Part II. 

N. W. Hirwe, G. V. Jadhav, and Y. M. Chakradev, 

Bombay. 

Methyl o-cresotinate and methyl >/i-cresotiiiato were heated with 
thionyl chloride in the presence of finely divided copper. .4 solid w»vs 
obtained which proved to bo a thio-ether. The acids were obtamed on 
hydrolysis of the esters and their constitutions are described. \ arious 
salts and other derivatives such as acetoxy, benzoyloxy, methoxy, etc. 
have also been studied. 

87. Reaction of Thionyl Chloride with Esters of Aromatic 

Hydroxy acids in the presence of finely divided 
Copper. Part III. 

N. W. Hirwe, G. V. Jadhav, and Y. M. Chakradev, 

Bombay . 

In extension of the reaction in Part II, methyl resorcylate was chosen. 
The reaction was so vigorous that no definite compound could be isolated. 
The reaction was moderated by converting the methyl resorcylate to 
4-mothoxy methyl salicylate and causing it to react with thionyl chloride 
in the presence of finely divided copper. A solid was obtained which was 
hydrolysed to an acid of which the constitution has been described. 
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\’‘arious salts and other derivatives such as acetoxy, benzoyloxy and 
niethoxy are described. 

o-Nitro phenol and esters of nitro salicylic acids do not yield the 
thio-ether under similar conditions. In general it may be stated that 
groups like OH, OCH 3 ami CH 3 accelerate the reaction by their presence, 
while groups like NO 2 and COOH inhibit it. 

88. A New General Method for Synthesis of substituted 

o-Aldehydocarbox^dic acids. 

S. N. C’hakravarti, Chidambaram. 

The method consists in oxidising a symmetrically disubstituted or 
symmetrically tetra-substituted naphthalene derivativ'e. The idea is 
that, whichever benzene nucleus is oxidised, the same phthalonic acid 
or acids should be obtained under the specified conditions. A number of 
such oxidations have been successfully tried. 6 -Methoxy-phthalaIdehycUc 
acid. rn.p. 144"’ has been prepared by oxidising 2 : 6 -dimethoxy-naphthn- 
leno also synthesised from known 5-Methoxy-phthalonic acid. 

89. The Role of finely divided Copper in the Action of 

Thionyl chloride on the Esters of Aromatic Hydroxy 
acids : The Mechanism of the Reaction. 

N. W. Hiuwe, O. V. Jadhav, and Y. M. Chakradev, 

Bombay. 

The mechanism of the reaction has been studied. First sulphur 
monochloridc is obtained by the action of copper on thionyl chloride. 
Then sulphur dichloridc is obtained by the action of cuprous chloride on 
thionyl chloride. S\ilphur monochloride and dicliloride act on methyl 
salicylate in the presenee of copper or cuprous chloride to give a thio- 
ether. Copper chloride and sulphur dioxide interact regenerating cuprous 
chloride which keeps the reaction going. 

90. Bromination of Binuclear Compounds. 

G. V. Jadhav and Y. I. Rangawala, Bombay. 

Previous work has been extended to the estei-s of p-nitro and «»-nitro 
benzoic acids, when mono and di-bromo compounds are obtained according 
to the conditions of the reactions. The first bromine atom always 
enters the nucleus which has no nitro group and in the position mota 
to the carbophonoxy group and the other bromine atom goes pora to 
tlio first. The bromination of the phenyl and o-, m-, and p-cresyl 
esters has also been studied. The complete deactivation of the nucleus 
with nitro groups is interesting. 

The position taken up by bromine atom is in accordance with the 
position taken by a nitro group in nitration. {Neumann, Bcr., 18, 3320 ; 
ibid., 19, 2020 and 2980.) 

91. Nitration. Part VII. Nitration of o-Xylene. 

P. S. Varma, Benares. 

Nitration of o-xylono has boon carried out tinder different conditions 
using nitric acid alone or nitric acid in conjunction with plnstey of Paris, 
acetic anhydride, sulxihuric acid, and nitro-sulphonic acid. When mtric 
acid is used alone, some o-toluic acid is also formed. In the presence 
of other substances, however, only nitro-xylones are obtained. The beat 
yield of the mono-nitro-derivativo has been obtained by using a mixture of 
fuming nitric and nitro-sulphonic acids. 
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92. Reduction of 2 : 4-Dinitrotoluene. 

P. S. Varma, Benares. 

The reduction of 2 : 4-dmitrotoluene has not been systematically 
studied before. The authoi-s have tried the reducing action of metallic 
sodium and methyl and ethyl alcohols, zinc dust and caustic soda, alu- 
minium dust and caustic soda, stannous chloride in hydrochloric acid, 
tin and hydrochloric acid, zinc and hytlrochloric acid, magnesium powder 
and ammonium chloride solution, zinc-copper couple, aluminuim-mercury- 
couple, alcoholic solution of ammonium sulphide, as a result of whicli a 
number of reduction products, amongst which dinminotoluejie, ^ 4-nitro- 
2-aminotoluene, 2-nitro-4-amiiio-tolupne, 2 : 2'-dimethyl-5 : 5 -dinitro- 
azoxy-benzone, 2 : 2'-dimethyl-.5 : . 5 '-dinitro-azoxy-benzene and some other 
products such as 3 : 3'-dinitro-4 : 4;ditolyl sulphide, :bmtro-6-tolyl 
methyl or ethyl ether, have been obtained. 

93. Steric Hindrance in Substituted Phthalic Acids. Part 

III. The ^-monomethyl ester of 3-Nitro-phthalic acid. 

P. Raaiaswami Ayyar, Bangalore. 

The structure of this substance (m.p. 103-164°) has been tlefmitely 
established for the fii’st time by the regulated heating of its silver salt. 
A quantitative yield of pure methyl /»e<a-nitrobenzoate proves it to bo 
the l-ester of 3-nitro-phthalic acid. 

94. Steric Hindrance in Stibstituted Phthalic Acids. Part 

IV. The isomeric Monomethjd Esters of 4-Nitroi:)hthalic 

acid. 

P, RAMASWAaii Ayyar and V. N. Pai, Bangalore. 

Pure specimens of two isomeric esters (m.p. 132° and 144°) have 
been prepared by half-saponification of the pure dimethyl ester as well 
as by half-estcrifieation of the pure 4-mtro-phthalic acid. The regrulatcd 
heating of their silver salts respectively yielded pure para and 'tneta- 
nitro-benzoic esters, establishing their structures tlefinitely os the 1- 
ester and 2-ester of 4-nitro-phthalic acid respectively. 

95. Condensation of Ethylene Chlorhytlrin with Resorcinol 

and Derivatives of the Products. 

D, C. Motwani and T. S. Wheeler, Bombay. 

2-Hydroxy-4 (/3-hydroxy)-othoxychalkone prepared from 2-hydroxy 
4 (/3-hydroxy)-ethoxyacetophenone (I) and benzaldehyde gave two 
acetyl derivatives, viz. 2-hydi*oxy-4 (/5-acetoxy)-ethoxychalkone (violet 
ferric chloride reaction) and 2-acetoxy-4 (/5-acetoxy)-ethoxychalkono. 
The latter was converted into the corresponding flavone via the dibromide, 
which on do-cthylation furnished 7-hydroxyflovone. Alcoholic sulphuric 
acid converted the chalkono into 7-(^-hydroxy)-ethoxyflavanone. 

5-bromo-6 (/3-hydroxy)-ethoxybenzylidenecoumaranonc was prepared 
from the dibromide of the chalkone. 

2-hydroxy-4 0-hydroxy)-ethoxy-4-methoxychalkone similarly pre- 
pared gave also a mono (characterized by violet ferric chloride reaction) 
and a diacetyl derivative. The dibromide of the latter can be hydrolyzed 
to 7-^-hydroxy-ethoxy-4'-methoxyflavone. The chalkone of (I) witli 
salicylaldehydo was converted into the pyrrilium salt and then into a 
ferri-chloride, perchlorate, picrate, and mercurichloride. (I) also con- 
densed with o-nitro-benzaldehyde. (I) gave a diacetyl derivative, which 
on reduction with zinc amalgam gave 2 -hydroxy- 4 -(/ 5 -hydroxy)-ethoxy 
ethyl benzene. 
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The following are prepared : — acetyl, benzoyl, chloro-derivatives of 
//i-methoxy (/3-hydroxy)-ethoxy phenylene. 

Ethyl resorcmol gave with ethylene chlorohydrtn (i) 2-hydroxy-4 
(/3-hydroxy)*ethoxy ethyl benzene and (ii) 2 : 4-di {/9-hydroxy) ethoxy ethyl 
benzene, identical with the reduction products of the corresponding 
ethoxy derivatives of resacetophcnone. 


96. C-Allcyl Resorcinols. Part II. Synthesis of Poly-Alkyl 
Resorcinols. 

R. C. Shah and P. R. Mehta, Bombay. 

A number of polyalkyl-resorcinols have been synthesised with a view 
to studying the influence of two or more alkyl groups in the resorcinol 
nucleus on the phenol coefficient. 

Resacetophcnone by nuclear methylation gave 4-methoxy-3-methyl- 
2-hydroxy-acetophenone, which, on reduction with zinc amalgam and 
hydrochloric acid, gave 2-hydroxy-3-methyI-4.methoxy-ethyl benzene. 
Demethylation of the last compound by hydriodic acid gives 2-methyl.4- 
ethyl-resorcinol. 

4-ethyl-resorcinol obtained by the Clemmensen reduction of resaceto- 
phcnone gave, by the Hoesch reaction, 5-ethyl-2 : 4-dihydroxy.aceto. 
phenone. This on reduction afforded the required 4 : 6-diethyl-resorcinol. 


97. C-Alkyl Resorcinols. Part III. Derivatives of 4-ethyl- 
resorcinol. 

R. C. Shah and B. V. Samant, Bombay. 

The reactions of 4-cthyl-resorcinol are being investigated, with 
]>articular reference to preparation of compounds of possible therapeutic 
value. In addition to many of its simple derivatives, which have been 
prepared for the first time, a number of interesting compounds like 
coumarins, the corresponding fluorescein and its dibromo derivative, 
pyryllium salts, and their colour bases which are soluble in chloroform, 
have boon obtained from 4-othyl resorcinol or its aldehyde, obtained 
from it by .Adam's zinc cyanide method. 

Condensation with formaldehyde in acidic solution gives the methylene 
compound from which further <lerivatives have been obtained by acytyla- 
tion and broinination. Some of these compounds are expected to be of 
interest from the point of view of their antiseptic property. 


08. A Synthesis of 5 ; 6-DimethoxyhomophthaUc acid and 
of some Mono-methoxyhomophthaiic acids. 

S. N. Chakravarti and M. Swaminathan, Chidambaram. 

2-Carboxy-5 : 0-dimothoxy-phonylacotonitrilc (m.p, 176°) prepared 

from 4 : 6-dimothoxy-hytlrindono via the f«o-nitro.so compound, was 
hytlrolysetl to the corresponding acid (m.p. 192°). Similarly, 5-methoxy- 
hydrindone gave an i«o-nitroso ketone (m.p. 221°) and a corresponding 
nitrile (m.]>. 177°). On hytlrolysis, the latter furnished an acid 
222 ) and the iso-nitroso crunpound gave a dikotohydrindone (m.p. 16-'' ; 
related qnino.xalino, m.p. 140°). Jii nitrobenzene solution 0-methoxy- 
hydrindono (m.p. 109') is formed in 20% yield by the ring closure of 
7 >-mothoxy-cinnamoyl clilori<lo with aluminium chloride (c/., Perkin 
anti Robinson who record failui'c). 4-Mothoxy-2-carboxy phenyl 
acetonitrile (m.p. 140'’) wivs preparetl from its j#o-nitroso derivative (**'*P’ 

ivo the ncjt/ (m.p. 188°). 6-Methoxy- 1 : 2- 


234 ) which, on hydrolysi.s, guv , . , 

tliktUohytlrimlono had m.p. 120° (its quiiio.xalino, m.p. loO ). 
obtained in the above reactions averaged over 85%. 
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99. Chemistry of Imido Chlorides. Part V. Action of Benza- 
iiilide-imido-chloride on Phenols in tlie presence of 
Aluminium chloride. 

R. C. Shah, Bombay. 

It is well known that bcnzanilklc-imiflo-chlori<.lo reacts with sodium 
tlerivatives of phenols to give iinino ethers. 

It. is now found that benzanilide-imi<lo-t;hIoride reacts smoothI\’ 
with resorcinol and orcinol in presence of anhydrous aluminium chloride 
giv'ing anils of 2 : 4-dihj'droxj -honzophcnonc and 2 : 4-tlih3-droxy-()- 
methj'l-benzophenone, which are isolated in good vield.s as the sparingly' 
soluble hj'drochloride.s. The anils on hj’drcilj'.si.s giNC the corresponding 
h^'droxj'-benzophenones. 

a- and ^-Naphthols react similarlj- gi\ing the corresponding anils 
from which the ketones aro obtained on hj’drolj'sis with ililule sulphuric 
acid. 

Phloroglucinol also condenses smoothly, but aj^pcars to gi\e the 
dianil of 2 : 4-dibenzo3l-phloroglucinoI, which on heating with wjttcr in a 
scaled tube giv'es the free ketone. 


loo. Synthesis of Chloral-salicylamide and related products. 

N. W. HmwE, Bombay. 

Chloral is condensed directly with («) salicylamido and (6) o-methoxy 
benzamide by heating the mixture on the water-bath. Chloral salicj'la- 
mide and o-methoxj' benzamide are obtained. Those aro further reilucetl 
with glacial acetic acid and zinc dust. 

The compounds are prepared in order to stud^' the hypnotic properties 
ol the chloral group in conjunction with the antiseptic proijorties of 
salicj’Iic acid. The chomo-therapeutic index is under investigation. 


101. The Condensation of Benzotrichloride with deactiv’^ated 
Aromatic Nuclei. 

A. P. Khanolkar, P, S. Rege, and T. 8. Wheeler, Bombay. 

It is known that benzotrichloride readily condenses with phenol and 
aniline. The reaction is N’igorous and difficult to control. It has now 
boon found that if the phcn^'^l nucleus is dcactivate<l bj* the attachment 
of groups which act as electron sinks, smooth reaction with tlie elimina- 
tion of hydrogen chloride is obtained. Tims acetanilide and foriiuinilitU* 
leact smoothly ; acetanilide gives a compoimtl (in.ji. IGO®) ami a base 
(m.p. 132*^) ; dihydrochlorido (m.p. 222"'), benzoyl derivatives (m.p. 16.3 

^‘btranilinos and chloranilinos also react smoothlj'. 

The hydroxy-benzoic ami naphthoic acids also cond<*nse. Thus 
m-hydio.xy benzoic tick! gives a compound (m.p. 125°) which slowK' dis- 
80 ves m hot alkali ami on treatment with mineral acids jirecijiitatcs a 
mixture of acids. These acids readily give benzojd derivatives, 
amphoric acid also reacts smoothly. Somewhat surprisingly when 
lenzotrichlorido is heated with concentrated formic acid, rapid ami smooth 
hydrolysis to benzoic acid takes nlaco. 


102. The NkUione Process for the Synthesis of 2-Acyl*rcsorcins. 
Part II. 2-Acetyl -resorcin. 

B. B. Limaye and D. D. Gangal, Poona. 

•i-bonzoyl resorcin has been synthesized from resorcin bv a 
sot of operations, designated as ‘The Nidliono Process’. 
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The preparation of 2-acetyl-resorcin from acetyl 4-Tnetlij-l-umbelli- 
forone (in.p. IGS'^), fixes the position of the entering acetyl group in 4- 
methyl-uinbelliforone as 8. 

The 2-acetyl resorcin is characterised by the formation of a dibenzoyl 
deriv'ative (in.p. 106^) and a dimethyl ether (m.p. 73®), which on oxidation 
gives successively 2 : G-dimethoxy-phenylglyoxylic acid (m.p. 93®), 

and 2 : G-dimethoxy-benzoic acid, a known compound. The dimethyl 
ether gives a semicarbazoue (m.p. 220°) and a phenvlhydrazone (m.p. 
1.53®). 

Condensation of 2-acetyl-re8orcin with acetoacetic ester regenerates 
the 8-acot3d-4-mcthyl-umbeIliferone. 


103. Reactivity of Dimethyldihydroresorcin. Part IV. Com- 
pounds with Tetrazonium chlorides. 

B. H. Iyer arid G. C. Chakravabti, Bangalore. 

The azo- and oxyazo-compounds obtained by coupling dimethyldi- 
hydroresorcin with diazotized mono-amines, proved to be valuable dyes 
for wool and silk. 

With a view to preparing dyes substantive to cotton, dunethyldi- 
hv’^droresorcin has now been coupled with tetrazotized benzidine and 
ori/io-tolidino and diazotiaetl p-nitraniline. The azo- and oxj'azo-com- 
pounds thus obtained are described. The mechanism of the reaction is 
also discussed. 


104. Condensation of Acetoacetic ester with Phenolic ethers. 

G. R. Gogte, Bangalore. 

The work of Limaye, Gogte. Bhave, and Dixit has shown that eth.vl 
acetonc-dicarboxylate reacts with phenolic othei-s to yield ^-substituted 
phonylglutaconic acitls. The reaction with anisole and acetoacetic ester, 
in place of acetone-dicarboxylic ester, however, gives a monobasic acid 
(mp 162®, M.W., 300, empirical formula C 18 H 20 G 4 ), and appears to have 
arisen out of two molecules of anisole and one of acetoacetic ester, o- 
Cresol methyl ether, also gives a similar product with acetoacetic ester ; 
in the case of p- nn<l m-cresol methyl others, the corresponding 4- 
inethyl-coumarins are obtained. 


105. Perkin’s Reaction with Glutaconic Anhydrides. 

G. R. Gogte, Bangalore. 

In a paper by Limaye, Gogte, and Bhave (in the press) it has been 
shown that the action of sodium acetate and acetic anhydride on the 
anhydrides of /S-aryl-glutaconic acids, proceeds according to Perl^ 8 
reaction, the reaction product.s being named glut aconyl acetic acids. Inw 
struoturo receives support from the products obtained by their successive 

hydrolysis with alkali. . . . ^ , 

In the case of the anhydride of the glutaconic acid from p^resol 

methyl other, however, if the reaction is carried out under different 
conditions, a product is obtained (m.p. 168®) which is quite stable 
towards alkalis, while the product obtained under 

molts at 129®. This new product is a monobasic acid (M.W., .Jio, 
empirical formula. CkHicOo). This new reaction appears to be of general 
-application with ^-uryl glutaconic acids of the ortho senes. 
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100. Condensation of Glyceryl Chlorhydrin with Resaceto- 
plieiione and the Study of the products obtained. 

D. R. Nadkarni, Bombay. 

With rt view to prepare products which may serve as basic sub- 
stances for the synthesis of flavones and their derivatives, resacetophenone 
has been condensed with glyceryl clilorhydrin in the presence of 40*^0 
potassium hydroxide. The resulting mono-ether (m.p. 160°), gives a 
colouration with ferric chloride, so that it seems that the hydroxyl group 
in the ortho position to the acetyl group remains intact. The other gives 
Ik tri-t\cetyl derivative and comlcnses with benzaldehydo hi the presence 
of alcoliolic iiotjish to yield the corresponding chalkone (m.p. 200 ). 

107. A Synthesis of Brazilinic acid. 

J. N. Ray, P. R. Wadha, arul S. S. Silooja, Lahore. 

The Perkin. Robinson .syntliesis suffers from the tlLsadvantagc that 
the stops are not unambiguous. In view of tlio fact that the accepted 
structure of brazilin is based on the constitution of brazilinic acid, an 
alternative synthesis has been offered. 

The authors have converted 4' ; 4 : r>-triraethoxy-2.hydroxy-benzo- 
phenone into the 2-nitro-derivative by nitration. Reduction, replace- 
ment of the amino group by a cyano group and subsequent hydrolysis 
gives the 2-carboxyIic uci<l, which when caused to react with sodium chloro- 
acetate in alkalhie solution, yields brazilinic acid identical with the natural 
product. 

108. Derivatives of l-Hydroxy-2-naphthoic acid. 

G. V. Jadhav and S. N, Rao, Bombay. 

The nitration of l-hydroxy.2-naphthoic acid gives a 3:4-dinitro. 
hydroxy acid or 1 : 3 : 4-trinitro-naphthoic acid, depending on the con- 
centration of the acid used. The constitution of these have been deter- 
mined. 

l-Hydroxy-S : 4-dinitro-2. naphthoic acid gave a substance C 21 H 8 O 10 N 4 
by decarboxylation and loss of two molecules of water when acetylation, 
benzoylation or esterification were attempted. The salts of this acicl 
are described. 

The sulphonic group of I -hydroxy. 4-sulj>ho-2-naphthoic acid was 
replaced by chlorine or bromine. The salts of the resulting acid are 
described. 


109. byixthe.sis of Ethyl 2 : 3-diketo-l : 4-endothiocyc/o- 
hexaiie-1 : 4-dicarboxylatc. 

R. G. Das Gupta and P. C. Guha, Bangalore. 


Ihe general applicability of the method described m the foregoing 
paper has been established by the synthesis of ethyl 2: 3-diketo-l :4- 
ondothi<^yctohexano-l : 4-dicarboxylate from the disodium derivati\-o of 
oxalyl thiodiglycollic ester with ethylene bromide. It is expected that 
replacement of the carbothoxy groups by hydrogen and the reduction of 
the carbonyl groups to methylene will lead to the formation of 1:4- 
endothiocyc/ohoxane. 


110. Studies in Bridge Formation. 

D. R. Mehta and P. C, Guha, Bangalore. 

_ . . Mothyleno iodide, on Interaction with the disodio derivative of 
oohiebel and Missel’s ester, gave a bin methylene derivative instead of 
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th© expected bridge compound, because, on h^'clrolysis, methyl©ne-6w» 
dimethyldihydroresorcin (c/. Annalen, 294, 31G) was produced. There- 
fore, tho_ coinpound described tvs ketonopuione {Current Sciencey 19.33, 
.August, .13) is methyIene-6<.*f-dimethyldihydroresorcin. 

111. S^nithesis of Norpinic acid. 

K. N. Gaind and P. C. Gtjha, Bangalore. 

As an alternative to Kerr’s complicated synthesis of norpinic acid, 
the following simple process has been evolved. 

The tetracarbo.xylic ester obtained by condensing methylene iodide 
and chloracetol respectively with the disodium derivative of t^opropylidene 
dimalonic ester and methylenedimalonic ester, has yielded norpinic 
acid on hydrolysis anti tlecarboxylation. The method for th© preparation 
of fsopropjdidene malonic and dimalonic esters has been improved. 

112. Studies in Bridge Formation. 

K. N. Gaind and P. C. Githa, Bangalore. 

Ethyl succino-succinate has yielded interesting bridged compounds 
with methylene iodide, chloracetol, iodine and carbonyl bromide, the 
first, second, and fourth compound having the bridge through CH 2 . C-Me, 
and CO. With iodine, a substance with a direct para linkage has been 
formed. The bridged structure follows from molecular weight determination 
imd elementary analysis. 

113. Studies in Bridge Formation. Synthesis of Ketonorpinic 

acid and Ketoapo-pinanedicarboxylic ester. 

R. C. Das Gupta ayid P. C. Guha, Bangalore. 

‘ Gaureschi ’ imide reacts with carboxyl bromide to yield a:a- 
<licynnoketonorpinimide (I). Five compounds viz. 1 : 3-dicyano-2 : 2- 
<limothyl-l-carbnmylci/c/obutano-4-on©-3-carboxylic acid, 1:1: ,3-tricyano- 
2 : 2-dimothylcycfobutane-4-ono, a-carbomyl-^ : ^-dimethyl gluteronitrile, 
a-cyano-)3 : /3-dimothyl glutarimide, a-carbamyl-/S : /5-dimethyl gluta ri- 
inide, constitute an interesting series of degradation products of a ; a- 
dicyanoketonorpinimid© in the process of its final conversion into /S : /3- 
dimethyl glutaric acid by hydrolysis. Compoxind (I) yields with sulphuric 
acid nt 10.5'* and 130“ respectively the cis (II) and the trane ketonorpinic 
acids (III). 

The tlisodium derivative of ethyl acetonedicarbo.xylat© reacting with 
chloracetol in benzene suspension and at high temperatures j'ields ethyl 
kotonorpinato (IV) which is hydrolysed by baryta to the cis acid (II). 

A new method has been devised for the synthesis of 1 : 3-bridge<l 
cyclo-hoxane compounds. The disodium derivative of (IV), reacting with 
trimothyleno bromide, htis yielded ethyl kotoapopinane dicarboxylote. 

114. Chemistry of Imiclo-chlorides. Part IV. Condensation of 

Benzanilidcimido-ohloride with urethanes ; A New 
Syiithesis of 2-phenyl-4-oxy-quinazoUnes. 

R. C. Shah and M. B. Ichaporia, Bombay. 

The sodium derivatives of urethane and substituted urethanes con- 
dense with imido-chloridcs derived from aoylamines in suspension in 
other. Phonyliminobonzyl urethane, an oil, formed from benzanilide- 
iminochloride and urethane, gives high molting products with hydrazine, 
phcnylhydrazino, etc. which servo for its characterisation. The action 
of heat converts it into 2-phonyl-4-oxy-quinazolino of settled constitution, 
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Similarly methyl and acetyl urethane furnish the corrospomling rjuinazo- 
lines. 

Benz-a- and /5-naphthanilido imidochlorides coinlense with ethN'l 
urethane giving a- and /5-napthyl iminobenzyl urethanes which are 
transformed by heat into 2-phenyl-7 : 8-bcnz-({uinazolinc (m,p. above 
300°) and 2 -phenyl -5 : fi-benz-quLnazoline 29.>°-298 ). 

115. Tlie Uiisaturation and Tautomeric Mobility of Hetero- 
cyclic Compounds. Part V. The Benzoxazole System. 

R. D. Desat, R. F. Hunter and A. R. K. Khalidi, 

Aligarh. 

It has been foun<l in acoor<lance with the view.s expre.ssed in earlier 
parts of this series (Hunter, J. C'hein. Soc.y 1030, 125 anti later) that the 
benzoxazole sy.stem exhibits the greatest similarity to the lienzthiazole 
system (Hunter, J. Cheni. Son., 1020, 138.5 and later) a.s regards the 
tautomeric mobility anti behaviour on bromination of flu* l-ainiru>, 
1-anilino, 1-hydroxy, anti 1 -thiol derivatives. 


116. The Unsaturation and Tautomeric Mobility of Hetero- 
cyclic Compounds. Part VI. The )S-Naplithathiazole 
S^’^stem. 

R. T). Desai, R. F. Hunter and M. A. Kureisiiy, Aligarh. 

The /5-naphthathiazole system behaves analogously to the a-naphthn- 
thiazolc system studied by Hunter and Jones («7. Chem. Soc., 1030, 041) ; 
the heterocyclic ring exhibiting strikingly aromatic characteristics in the 
mobile deriv’atives. 


117, The Formation and Stability of Polybromide Derivatives 
of Heterocyclic Compounds. Part IV. 5-Methyl and 
5 : 5-Dimethyl-0-thiohydantoins. 

Bashir Ahmab, R. D. Desai and R. F. Hunter, Aligarh. 

The ^-thiohydantoins examined by Farooq and Hunter {J. Indian 
Chem. Soc., 1032, 9, 545) contain two potentially mobile hydrogen atoni.s 
belonging to the keto-enol complex, ami the effect of replacement of 
these by methyl groups on the behaviour of certain 0-thiohydautoins 
towards bromine in inert solvents has been examined. The experiments 
recorded in this paper indicate that the effect of the koto-eiiol system i.s 
^®gligible as far as perbromide to bromo-substitution liydrf)perbromide 
transformations are concerned. 


118. The Directive Effect of Substituents on the Cyclisation of 
Substituted s-Diarylthiocarbamides. Part IV. p'-Sub- 
stituted-2>-cyano-5-diphenylthiocarbamides. 

M. Omar FAROoq and R. F. Hunter, Aligarh. 

In all the cases examined (RsMe, I, Br, Cl, F), cyclisation takes 
place on the nucleus opposite to the point where the meta directive 
cyano group is situated. This is in accordance with the general view 
that meUi substitution is essentially a residual effect produced by the 
disappearance of free affinity front the o-p-positions in an aromatic 
nucleus. 
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119. Studies in Heterocyclic Compounds. Part III. 

A. C. Sircar and S. C. Sen, Calcutta. 

This continues tho work of Sircar and De {J . Indian Chem. Soc., 1926, 
3, 312) and Sircar and Pal {ibid., 1932, 9, 527) and was undertaken with 
tlic object of studying how the reactivity of the aminohydroxy groups in 
ortho-aiuino phenol is influenced by tho introduction of a compact 
heterocyclic nucleus in its molecule and also how, in compounds con- 
taining two dissimilar heterocyclic rings in their molecules, the properties 
of the different heterocyclic nuclei are affected by each other. 2-Hydroxy- 
3-amino-phenazine (Ullmann and Mauthner, Ber.y 35, 4308) was chosen as 
the starting material and attempts have been made to introduce various 
tj-pes of new heterocyclic rings via the amino hydroxy groups situated 
in the ortho position. It has now been found that, tmlike o-amino 
pJienol, 2-hydroxy-3-aminophenazine is not so well adapted for the 
formation of heterocyclic compounds. Evidently the already existing 
azine ring in the molecule of 2-hydroxy-3-aminophenazine strongly 
militates against the otherwise easy reactivity of the o-amino hydroxy 
group. 


120. A Synthesis of 4-Hydroxy-quinoline-3-carboxylic acid. 

R. C. Shah and V. R. Heeramanek, Bombay. 

In continuation of previous work the authors have now synthesised 
4.hycUoxy.quinoline-3-carboxylic acid (m.p. 258-260^) by the condensa- 
tion of formanilide and malonic ester in tho presence of phosphorus 
oxychloride. Camps (Ser„ 1901, 34, 2703) gives m.p. 261-263®. 

121. A Synthesis of 2 ; 3-Methylene-dioxy-H ; 12-dimethoxy- 

oxy-protoberberine, an isomer of oxyberberine. 

S. N. Chakravartt and M. Swamtnathan, Chidambaram. 

N-i8-Piperonyl-ethyl-5 ; 6-dimethoxy-homophthalimide, (m.p. 223® 

obtained by condensing /5-piperonylethylamine and 6 : 6-dimethoxyl 
homophthalic acid, was hydrolysed to N-^-piperonyl-ethyl-6 : 6-dime-- 
thoxy-homophthalamic acid (m.p. 245®). The latter was converted into 
the methyl ester (m.p. 169-170®). The latter, on treatment with phos- 
phorous o-xychloride gave 2 : 3-methylone-dioxy- 1 1 : 12-dimethoxy-oxy- 
protoborberino (m.p. 230-231®). 

122. Preliminary Synthetic Experiments in the Cytisine group. 

Part I. Attempted Synthesis of Ewings structure for 
Cytisine. 

8. N. Chakravarti and A. Venkatasubban, Chidambaram. 

Five unsuccessful methods were made to synthesise cytisine according 
to Ewin's formuliD. Tho following results wore obtained : — 

(i) Nitration of 3-mothyl-cuinnmic acid was shown to give 2-nitro-3 
methyl-cinnamic acid (m.p. 244'), 4-nitro-3-methyl-cinnamic acid (m.p. 
251®), and 6-nitro-3-methyI-cinnamic acid (m.p. 224®); 

(ii) Oxy-uvitic aldehyde was converted into a mono-Schiff’s base 
(m.p. 161®) and then into 3-methyl-5-aldehydo-0-hydroxy-cinnamic acid 

(m.p. 212)®, which was converted into tho ester (m.p. 129®), and then into 

tho hydrazido ; , , r « 

(iii) Attempts wore mode to effect the internal condensation ot U: 
8-dimothjd- 1 : 2 : 3 : 4-totrahydro-N-nitroso-quinolino between the 8-methyl 
and nitroso groups ; 
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(iv) 8-cyano-O-inethyl-quinolme (m.p. 90®), 6-methyl-quinoIine*8- 

carboxylic acid (m.p. 169 ), 6-methyl 1 : 2 : 3 : 4-tetrahydroquinoline-8- 

carboxylic acid (m.p. 190-191*), 0-methyl-N-nitroso-tetraliydroqninoIin© 
8-carboxylic acid (m.p. 138') were prepared. 

Attempts to convert a»-aj-dibromomesitylcne to the corresponding 
dialdehyde were unsuccessful. 

123. A Synthesis of 2 : 3-Methylene-dioxy-l 1 : 1 2-diraetlioxy- 

tetrahydro-protoberberine, an Isomer of Tetrahydro- 
protoberberine, and a Synthesis of 2:3:11:12- 
tetramethoxy-tetrah 3 'droprotoberberine, an Isomer 
of Tetrahydro-palmatine. 

S. N. Chakra VART i and M. Swaminathan, Chidambaram. 

2 : 3-Dimethoxy-phenylacetic acid, prepared by an improved method, 
was condensed with /J-piperonylethylamine to 2 : 3-dimethoxy-phen> I- 
aceto-^-piperonylethylamide (m.p. 108'). The nmitle was cyclised to 
6 : 7-methylene-dioxy-l (2' : 3' dimetlioxy-benzyl)-dihydro-?.soquijioline 
and then reduced to tetrahydro-woquinoline hydrochloride (m.p. 160 ). 

The formyl derivative of 6 : T-mothylenedio.xy-l (2' : 3' dimethoxy- 
benzyl)-! ; 2 : 3 : 4-tetrahydro f^^oquinoline was convertcxl into 2 : 3-me- 
thylene dioxy-11 : 12-dimethoxy-tetrahydro protoberberine, and the latter 
reduced to 2 : 3-inetliylenc dioxy-ll : 12-dimethoxy-tetrah3’^droprotober- 
berine (m.p. 127°). The corresponding protoberberinium iodide (m.p. 

252 ), chloride (m.p. 220*), and 2 : 3-mcthvlene dioxy-ll : 12-dimethox\’- 
oxy. protoberberine (m.p. 231°) were also prepared. 

Next 2 : 3-dimethoxy-phenjd-aceto-/S-veratrylethylamide (m.p. 131') 

w^ prepared by condensing ^-veratryl-ethylamine with 2 : S-dimethoxy- 
phenylacetic acid, and converted first into the dihydro-tsoquinoline 
and then into 6 : 7-dimcthoxy-l (2' : 3'-dimcthox3'-bonzyl)-l : 2 ; 3 : 4- 
tetrahydro-iaoquinoline (hydrochloride, m.p. 204°). The formyl deri- 
vative of the la.st base wa.s converted into 2 : 3 ; 1 1 : 12-tetramethox3*- 
tetrahydroprotoberberine (m.p. 163 '’), through the dihj'droprotoberberine. 

124. Experiments on the Sjmthesis of Pyrrolo-indolines. 

J. N. Ray and S. vSilooja, Lahore. 

The structure of eserine adv'anced by. Barger has received conGrma- 
tion from the researches of Robinson and collaboratoi'S. In the present 
paper a pyrroloindolenine with the requisite quaternar^'^ carbon atom 
has been synthesised from la*vulinic acid. The cyanhydrin of the latter 
on hydrolysis furnishes a lactonic acid which has been converted via 
its chloride into an anilide. This, on treatment with hydrazine, is 
transformed into a hydrazid© which iji turn changes into an azide by 
nitrous acid. Thermal decomposition of the latter gives a carbiinide 
which furnishes a triacotyl derivative. King closure followed by hj'dro- 
lyais gives noreserimethole which has been isolated as its picrate. 

125. Studies in the Derivatives of Pyrazolone. Condensation of 

the Hydrazine salicylic acids with Ethyl aceto-acetate. 

N. W. Hibwe and B. V. Patil, Bombay. 

With a view to .study now antipyretic compounds, it was sought 
to condense the hydrazine salicylic acids with ethyl aceto-acetate. 

3-Hydrazino hydrochloride of salicylic acid was condensed with 
ethyl aceto-acetate. A solid is obtained with a high melting point. 
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rp,_ •^'Hyclrazii\o hydrochloride of salicylic acid was similarly condensed 

a^ac;7^drH:-a^^ acetLTcM^es 


12G. Quinoline Derivatives. Part II. Pyrazolo-quinolines. 

J. N. Ray and K. S. Narang, Lahore. 

1 1 methyl p 3 -razolonc condenses with o-nitro aromatic 

akichyctes to give the corresponding arylidene derivatives. These on 
I eduction fvirnish, in the case of o-nitro benzaldehyde, a quinoline with 
a ii^'dro.xyl group attached to the ring nitrogen and, in the case of 
III ro-veiatnc aldehj’de, a quinoline and, in the case of nitro-piperonal, 
un open chain aromatic amine. The latter can be converted into a quino- 
Jine by simple heating at its melting point. The structure of these 
products has been determined by a comparison of their absorption spectra 
at equivalent dilution in different solvents. 


127. Extension of Michaers Reaction. Part IV. 

T. N. Ghosh and P. C. Guha, Bangalore. 

Kthyl acetonedicarboxylate reacts with thiocarbimides to give eth^d 
2-arylimino-thiopyran-4 : 6-dione-3-carboxylate. This compound reacts 
with benzaldehyde to give a bridged thiop 5 n*an compound. Ethyl acetone- 
dicarboxylate reacts with phenylwocyanate_ to give ethyl a ; a'-phenyl- 
carbamjd-acetonedicarboxylate, which reacts with aldehydes to give, with 
the elimination of a molecule of water and two molecules of alcohol, a 
tricj’clic compound. 

Kthyl mcthylenedimalonate reacts with phenylwocyanate to give 
a-plienylcarbnmido-a :a' : a'-tricarbethoxy-N'-phenyl-glutarimide. The 
condensation of various dienes with phenylwocyanate, carbethoxythio- 
carbimides are being studied. 

128. Extension of Michael’s Reaction. Part V. 

T. N. Ghosh and P. C. Gtjha, Bangalore. 

The work reported before (1932) has now been extended. Phenyl 
azocarboxylic ester reacts with the sodium derivatives of ethyl aceto- 
acetate, oyanacetate and acetyl acetone to yield /5-N-carbethoxyacetyl- 
methyl-/5-phonyl carbazinic ester, /S-N-carbethoxycyanomethyl-)9-phenyl- 
carbazinic ester and /J-N-diacetj'lmethjd-N-phenylcarbazinic ester respec- 
tively. Ethyl azodicarboxylate with sodium acctoacetic ester gives 
C 02 Et-N(CHAc. C02Et)-NH.C02Et. The addition compound C02£^t. 
XH-NPh-N(Na)-C02Et obtained from sodium urethane anil phenyl- 
azocarboxylic ester is hj'drolysed in the presence of acids into urethane 
and /3-N-hy<lroxy-^-phonyIcarbazinic ester which, on treatment with 
alkali, undergoes ring-closure and gives the potassium salt from which 
acids liberate the free hydroxy compound. The methyl and ethyl 
derivative.s obtained from the i>otassiiim salt by the action of methyl 
and ethyl iodide respectively are different from the methyl and ethyl 
esters of phenylcurbazinic acid. 

The n<klitivo compounds from inosoxulic ester phenylhydrazone 
PhNH-N = C(C 02 Et )2 with the sodium derivative of acetoac etic , cyana- 
cetic or malonic ester are easily hj’drolysod into Ph.Nn.NH.CIT 
(C 02 Kt).C 02 H which gives an azo compound on oxidation, and phenyl- 
hydrazine acetic acid on h^'drol^’sis with alcoholic potash. 
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12^), Formation of Heterocyclic Componiids. 

T. N. Ghosh, Bangalore. 

By coM<lonsiiig .some carbamic acid derivative.^ with aniline, i)henvl- 
hydrazine and thiosemicarbazides, some interesting heterocyclic compounds 
have been sj-nthesized. 

130. Alkaloido-cyclic-ureides. Part I. 

P. Neooy and A. K. Sen-gupta, Calcutta. 

Owing to the presence of inudo-Iiydrogen in pro.xiinity with carbon\ 1 
groups, alloxan and other cyclic urci<les have tu-idic reactions and would, 
therefore, be capable of combination witli alkaloids. The pre]>aration, 
]>roperties, rotation and probable constitution of compounds of alkaloi<ls 
.such us quinine, strychnine, etc. with allo.xan are described. 


131. Studies in Iiidigoid Dye.s. Part IV. 2: 1-Naphthathio- 
pliene-phenanthrene-indjgos. 

P. C. Dutta, Muzaffarpur. 

In continuation of the work of the present author on thionaphthene 
phenanthrene-indigos described in Part 1 («7. Indian Chetn. Soc., 1932. 
9, 09) and 1 : 2-naphthathiophene-phenanthrene-indigos in Part II (in 

the press), the present investigation was undertaken with a view to 
study the effect of the position of sulphur in the naphthalene ring on the 
colour of the naphthathiophene-phenanthrene-indigos. It deals with 
mdigoid dyes obtained by condensing 2 ; 1 -naphthoxythiopheuc with 
phenanthraqumone and its various derivatives. The condensation was 
mostly brought about by cone, hydrochloric acid in glacial acetic acid 
solution ot the constituents. The compounds described are generallv 
deeper in shade than the corresponding isomeric 1 : 2*naphthathiophene- 
phciianthrene-mdigos. They dissolve in hydrosulphito vat with a vellow 
or yellowish brown colour from which the original dyes ai-e precipitated 
by oxidation with air. They are sparingly soluble in organic solvents. 


132. Dyes derived from Acenaphtheneqiiinone. Part IV. 
Indigoid Vat Dyes. 

S. K. Guha, Patna. 

In continuation of the work of vat dyes reported in Part 111 of thi.s 
senes (Guha, J Indian. Chem. Soc., 1932, 9, 423), this paper describes tlie 
preparation and properties of a few more such compounds obtained b^■ 
the condensation of acenaphthenequinone, its chloro, bromo, and methoxV 
derivative only with ^o-methyl-S-hydroxythionaphtheno (Auwers and 
Aindt., Ber.y 1909, 42, .>41). Ihe beautiful deep scarlet-red shades deve- 
loped on cotton from an alkaline hydrosulphito vat and on wool from an 
acid bath from the first three substances are distinctly deeper than those 
obtain^ from Ciba Scarlet G and its halogen derivatives (Guha, loc. 
cit.). This result points to the conclusion that the introduction of a 
iiiethyl-group in the 5-position of the thionaphthene nucleus in Ciba 

bcarlct and its halogen derivatives deepens the shade of the colour of 
tJie substances. 


133. Studies in Indigoid Dyes. Part V. 

P. 0. Dutta, Muzaffarpur. 

The present communication deals with indigoitl dyes obtained by 
ooivlensing 2: 1-naphthoxythiophene with isatin and some of its deriva- 
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tivos, acenaphthonequinone, 5-iiitroacenaphthenequinone, o : C-dinitro- 
aci>naphthencquiuoiie, acearithraquinoiie and glyoxal and is a continua* 
tion of the work described in Part III on idigoid dyes to be published 
shortly. As expected, the compounds in this series are all brilliantly 
coloured glistening needles which impart a deep shade on cotton from 
hyclrosulphit^ vat* On comparison of the coloiir produced on cotton 
by these dyes with the isomeric I : 2-compounds described in Part III 
{loc. cit.) it has been found that these 2 : 1-compounds produce colour 
generally towards red and although a deep shade is produced the colour 
effect is slightly lighter although in the phenanthrene series an opposite 
effect is noticed. 

134. Dyes derived from Acenaphthenequinone and Isatin. 

P. C. Dutta and Damodar Prasad, Muzaffarpur. 

The reaction of 6-chIoro-3 : 4-tolylenediamine (Morgan and Drew, 
J.C.S., 1920, lt7, 784) on ortho-diketones has been further extended 
and the present communication deals with compounds produced by 
condensing G-chloro-3 : 4-toIylenediamine with isatin, acenaphthene- 
quinone and their various derivatives. The chloro-azines thus obtained 
were subjected to Ullmann's reaction and the corresponding aniline 
compounds obtained. As in the phenanthrene series the colour changes 
from yellow or brown to black with the introduction of the aniline group 
for the chloruie atom. 


135. The Effect of Substituent Groups on the Coupling of a 
Diazonium compound. 

N. W. Hirwe and Miss K. D. Gavanker, Bombay-. 

3-Diazo-snIicylic acid was chosen to study the above effects and was 
coupled in alkaline solution with (1) phenol, (2) o-eresol, (3) m-cresoJ, (4) 
p-cresol, (5) o-nitro phenol, and (6) salicylic acid. It was found that, 
in the first four cases, the new compounds could be obtained, but in the 
case of the last two no compound could be isolated. This shows that the 
presence of OH or OCHs groups accelerate the coupling, while the pre.senco 
of the NO 2 or COOH groups inhibits it. 


136. Dyes Derived from Isatin. 

S. K. Githa and H. P. Basu Mallick, Patna. 

5-Methyl-3-hydro.xy-thionaphthene (Auwers and Arndt., Ber., 1909, 
641) condenses with isatin and its various derivatives with the greatest 
ease. The condensed products come out rapidly and quantitatively on 
warming the constituents in glacial acetic acid solution in the presence of 
a little strong hydrochloric acid. The compounds obtained are, — 3- 
indole-, 3(5-chloro)-indole-, 3(5-bromo)-indole-, 3(5-iodo)-indoIe-, 3 
(6 : 7-dibromo)-indolo-, 3(6-bromo-7-nitro)-indole-, 3(5 : 7-dinitro)-indoIe- 
2' (6'-methyl)-thionaphthene-indigo. 

137. Dyes Derived from Phenanthraquinone. 

P. C. Dutta and Damodar Prasad, Muzaffarpur. 

Tho authors have succeeded in replacing the chlorine atom in 3- 
chloro-2-mothyl-benzophonanthreno by the anilido group by Ullmann’s 
reaction. The aziiio dyes, obtained by the condensation of O-chloro-3 : 4 
tolylonediamine with various phenanthraquinone derivatives, gave 
anilido compountls from which it has been found that the anilido group 
tends to change the colour of tho products from yellow or brown to black. 
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138. Studies on the Chemical Behaviour of Vitamin Bg. 

B. C. Guha arid P. N. Ohakravortv, Calcutta. 

Tho chemical study o£ vitamin B.j. has been continued. Charcoal, 
fuller’s earth and silica gel have been tried as adsorbents and various 
methods have been investigated in order to elute tho vitamin from the 
adsorbates. Methyl alcohol with hydrochloric acid has been found to 
be one of the most efficient extractants. The vitamin is neither inactivated 
nor precipitated by bromine and is adsorbed by silver bromide. Frac- 
tionation by solvents and several precipitants has also been tried, in 
some cases with encouraging results. 


139. Bitter Principle from Tinospora Cordifolia. 

V. K. Bha«\vat afid B. V. Bhide, Poona. 

Fluckigor (ZeU. des Oesln. Apoth ver, 1884, 312) found a trace of 
berbenne m tho bitter principle of Tinonpora Cordifolia but did not 
identify the other constituents. He only found that the material when 
boiled with dilute sulphuric acid, gave a sugar and lost its bitterness 
The hydrolytic product was not obtained in a pure crystalline condition. 
Ihree crystalline substances have now been isolated, m.p. 22(>-228 
m.p. 181-182 > ^nd m.p. 81-82°. The first of these compounds is not 
ii glucoBicle. \\ hen treated with acetic anliydride in the presence 
ot pyridmo, an acetyl derivative m.p. 212° is obtained but, when treated 
with acetic anhydride in the presence of sodium acetate, a comDOund 
iiMi. 201-202° is obtained. It absorbs bromine giving a SvXe 
which IS readily decomposetl by water. Dilute nitric acid gives oxalic 
acid. Boiling with dilute caustic so<la produces a deep blue solution 
which gives ail orange precipitate in the presence of dilute hvdrochloric 


140. Chemical Investigation of Indian Medicinal plants. 

Part III. The leaves of Erythrina Indica. 

fe. N. Chaicravarti, M. L. Sitaraman, and A. Venkatasubban, 

Chidambaram. 

A complete analysis of the leaves of Erythrina Indica has been made 
An mterestmg substance, m.p. 83°, has been isolated. ThU substance 
does not contain nitrogen and is a relatively inert substance. The leaves 
contam a mixture of alcohol-soluble alkaloids, from which a crystalline 

with^et^e^ isolated by extracting tho alcoholic extract 

141. The Constitution of a Colouring Matter of the Leaves of 

Gingko biloba. 

K. C. Gulati, H. S. Mahal, and K. Venkataraman, Lahore. 

I of the dimethyl other (I) of a colouring matter, CifeHioOs, 

isolated by Furukawa (1932) from the leaves of Qingko biloba, xWth kilown 
tnmethoxyflayones derived from anisic ivcid and a consiileration of the 
oiientation of hydroxyl groups commonly encountered in naturally 

believe that bilobelin (II) is a mono- 
methyl ether of 3 : 7 : 4 -trihydroxyflavono (HI). The Robinson reaction 
uctween oi-methoxyresacetophenono and p-benzyloxybenzoic anhydride 

treatment of which 

\yith hydrochloric and acetic acids led to the S-methyl ether (IV) of (III), 
similarly from oj-bonzyloxyrosacetophenone and anisic anhydride and 
subsequent debonzylation was obtained tho 4-methyl ether (V). Neither 
( ) nor (V) resembled (II) and the synthesis of the third isomer is in 
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^-*p^J*'oxy-4-m6thoxyacetophenone and «. 
7.methoxy-4^benzyloxyflavanone has been pre- 
lla^^Jouos hL™een°lvl'’el^" preparation of polyhydroxyohalkonea 


142. A Note on the Correlation between Chemical Structure 

and Pharmacological action of Embelin. 

D. D. ICa-Noa and IC. S- Nargund, Ahmedabad, 

All attempt lias been made to correlate the chemical structure and 
pharmacological action of Embelin which Paranjpe and Gokhale have 
round to be specific against tape-worms. Most anthelmintics hitherto 
Imported belong to the group of phloroglucinol derivatives (Green). 
According to Hasan and Stedman’s formula Embelin does not belong 
to this group. It has therefore been proposed that Green’s principle 
correlating structure and anthelmintic properties should be extended so as 
to include derivatives of quinone and hydroxyqiiiuones. 

143. High boiling Phenols from Anthracene Oil. 

S. K. GANOtTLi and P. C. Gctha, Bangalore. 

The alkali extract of anthracene oil (b.p. above 350°)» yielded on 
acidification viscous tarry acids (yield 6*67%; sp. gr. at 45^ 1.1283), 
which, on being distilled under highly reduced pressure, gave fractions 
(90'*— 10-200/2 mm.) the last few (150®— 10-200®) being highly v'iscous. 
Isolation of individual components could not be effected by repeated 
fractionations, fractional precipitation from sodium hydroxide with 
hydrochloric acid or as derivatives of HgCls, picric acid, etc. 

Crystalline phenacyl-ethers have, however, been obtained from alcoho- 
lic solution of the sodium salts by reacting with oi-brom-acetophenone. 
Phenacyl others from fraction 160-170® yielded, on repeated fractional 
crystallisation from hot alcohol, two distinct compounds m.p. 163* and 
1 33 '. 


144. Chemical Investigation of the High boiling Bases from 
Anthracene Oil (b.p. 170-350®). 

S. K. Ganouli and P. C. Gtjha, Bangalore. 

Of the three phenylphenacyl esters reported last year the one melting 
at 208® appears to be a quinoline or isoquinoline dicarboxylic ester. 

The fractions b.p. 100-105®/2 mm. and 103-1 10°/2 mm. give a mixture 
of yellow crystalline picrates from which after repeated fractional crystal- 
lisation under regnlatod cooling within a range of 10®, it has been possible 
to isolate six distinct picrates, all of which have been converted into 
the chlorplatiiiates possessing sharp m.p. It is claimed that five new 
bases have been isolated from anthracene oil ; the presence of 6 ; 8- 
dimethylquinoline in it is also established. 


146. Low Temperature Carbonization of Indian Coals. 

S. S. Ghosh and H. K, Sen, Calcutta. 

The products of low temperature carbonisation of inferior grade 
Indian Coals at various temperatures are discussed. 
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146. Extraction and Purification of Strychiune and Brucine 

from Nux Vomica. 

M. S. Patel and G. B. Rao, Bombay. 

Powdered Nux vomicti seeds have been extracted ^^•itil limt* and 
methylated spirit with 40% redistilled methylated spirit and with alcohol. 
Other solvents including 1 to 10°^ HC’l have been trieil. It has been 
foimd that the alkaloid content of extracts increases with the concentra- 
tion. Extraction with dilute HCl gives about 10^^ less jiehl of the 
alkaloids than that obtained with alcohol but, the acid extract.s onl\- 
the basic sub.stances, the recovery of the alkaloids from the extracts 
becomes easier. Remos’al of fatty material and u axes from the .seeds prior 
to extraction simplifies the acid cxtraelion operation 

147. Attempted Synthesis of Cantharic Acid. Part III. 

V. N. Pai and P. C. Guha, Bangalore. 

Methyl cycZo-hexan-3 : O-dione- 1 : 2-dicarboxyIatc was methylated 
with methyl iodide and sodamide in beitzenc suspension, when only the 
2-methyl derivative was Lsolated. The copper salt of the latter did 
not react with methyl iodide even on heating under pressure, and the 
silver salt could not bo prepared on account of the strong reducing action 
of the ketonic ester on silver nitrate. The potassium salt of the 2-meth\ l 
derivative, however, reacts to give a neutral oil, which, from its methoxj l 
value, appears to bo a mixture of the desirecl C-1 : 2-dimethyl compounii 
and the 2-methyl-G-o-methyl compound in equal proportions. 

148. /^oasarone. 

N. C. Kelkar and B. Sanjtva Rao, Bangalore. 

The asarouo i.solatetl from calamus roots has been foimtl to be a 
mixture of isomers of asarone. Nearly 30°^, of the oil has been found 
to be allyl-asarone (isoasarone), which is a liquid. Only solid potash 
above 200'^ converts the liquiil asarone into the solid asarone (m.p. 61-U2 ). 
On treatment of the asarone mixture with mereurie acetate a mixture 
of glycols was obtained. .Allyl-asaroiie has not till now lieeii known to 
occur in nature, i'he properties of the product ha\’e been compared 
with the synthetic isoasarono. 

149. Ventha-velichchennay the oil from coconut milk. 

B. H. Iyer, Bangalore. 

. The milky juice obtained from the kernal of ripe but undrietl coconut 
yiel^, on heating over a free Hame, a colourless or light yellow oil pos- 
sessing a very agreeable and appetizing odour. Four coconuts j ield 13.“> 
g. of the oil which is a medicine indigenous to Malabar and is a house- 
hold remedy for many ailments. 

The saponification value of the oil is 232 while that of the mixed 
acids IS 277. On .separating the unsaponiiiablo part of the oil by soxhlet • 
mg the dried soap with petrol (b.p. .‘>0-00“) a liquid (b.p. 120-140'") with 
an odour resembling that of a hydrocarbon has been obtained. 

loO. Cashew-nitt shell oil and its Condensation products. 

Li. Gopala Rao, Bangalore. 

Various known methods of extracting the oil from the shells without 
injury to the kernels were examined, and it was found that by treatment 

200", or at 100“ after abrading the shells, a large percentage 
t /U-80 per cent.) of the oil can bo recovered in a satisfactory condition. 
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The methods at present adopted in cominercial practice are deemed un^ 
satisfactory, if only in point of yield. 

The oil (cold-pressed) as also the constituents, viz. anacardic acid 
and cardol, were examined with a view to ascertain the extent to which 
prolonged treatment at 200—250® affects the chemical properties and 
varies the nature of the condensation products. 

Anacardic acid condenses with hexamethylene-tetraraine very slowly 
and the resulting resin sets at a temperature above 150®, or at 200® in 
case of the heated acid. Cardol condenses readily yielding a dark resin 
which brightens to purple on curing. The cold-pressed oil as also com- 
mercial specimens yield satisfactory oil-soluble resins which can be 
rendered infusible and resistant to drastic chemical action. The main 
difference between the resins from cold-pressed, as against commercial 
oils lies in the critical hardening temperatures, 120 ® in case of the pure 
oil and 200 ® with commercial oils. 


151. Extraction of Saponins from Soap-Nuts, Sapindtca 
Trifoliatus and Soap-Pods Acacia Concirux. 

M. S. Patel and M. C. Eaiwala, Bombay. 

Soap-nuts have been found to consist on the average of about 68 % 
pericarp and 42% stone. The saponin content of the pericarp is about 
0*8%. Various methods are being tried to find out a simple and economic 
process of extraction. Water, alcohol, and methylated spirit have been 
tried as solvents. Attempts are being made to separate tannins 
saponins by fractional precipitation. Preliminary removal of fats and 
waxes from the pericarp facilitates the extraction of saponins. 


152. /aopsoralen from the Seeds of Psoralea Corylifolia. 

H. S. Jois and B. L,. Manjonath, Bangalore. 

With PaoraUn {Jour. I,ulian Ch^>n. Soc 1933. 10. 45) a s^ll amount 

of an isomeric compound (UopsoraUn C„H,p 8 ) occurs m the solid 
oi an isomer^ ^ by the extraction of the 

sct\riff psoralea Corylifolia with petroleum. The separation of the two 
fsTRc^ted by repeated fractional crystallisations from alcohol and chloro- 
form. IsopsoraUn. m.p. 

can be ciwstallisod from boiling water. Methyl sulphate gives the 
methyl ester of methoxy-isopsoralic aetd^ from which the free acid was 
obtained by saponification. 


153. The Chemical Examination of the Roots of Aristolochia 
indica. Part III. 

S. Krishnaswami, B. L. Manjunath, and H. Y. Saranabasappa, 

Bangalore. 

The yellow compound isolated from the roots of Aristolochia indica 
was found to have the formula C 16 H 10 O 7 (m.p. 270®). It is intensely bitter 
and is sparingly soluble in most of the usual solvents but can be crys- 
talliBod from n largo quantity of alcohol or glacial acetic acid. 

It is readily decomposed by cold concentrated sulphuric acid and 
mothoxy groups are absent. Carbon dioxide precipitates it from dilute 
alkaline solution but it is not a phenol and cannot bo acetylated, bonzoy- 

latod or methylated. , . . j 

The alkaloidal constituent of the roots, C 24 H 26 O 4 N has been subjected. 

to detailed chemical examination. 
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154. Active Principles from the Fruitsof Solayium xanthocfirpurn . 
(Bhiiringiui.) 

I. Z. Saiyed and D. D. Kanga, Alimedabad. 

Tho powdered dried fruits were sueces.sivelv extracted with 
and alcohol. 

From the petrol oxtiiud a ghico-alkaloid (A) (m.p. 245 ) has hccn 
isolated. This ou hydrob'sis gave a sugar which has not hccn identified 
and a solid m.p. 165-1G7 . 

The alcohol extract on concentration gave a solal (B) (m.p. 

239 ). The residue after removing (13) was separatetl into bivsie and non- 
hasic portions. The non*basic portion after purification gave a crvstalline 
compound (C) (in.jj. 21/-220 ). The basic portion gave two crystalline 
compound (D) m.p. 2(}5" and (E) m.p. 190 . The substance (E) wa.s 
one of tho products of incomplete hy<Iioly.sis of the alcoholic extract, the 
other product being a .sugar. This substance on further hvdrolysis gave 
a sugar and a crystalline compounil (m.p. 215 17). 


155. The Drying of ^Mango Pulp. 

M. S. Patel and y, D. Agnihotki, Bombay. 

Mango pulp has been dried under various conditions of temperature 
and pressure^ It has been found that only the pulp dried at temperatures 
lower than 5o gives good product. Drying under ordinary atmo.spheric 
pressure even at lower temperature discolours the product. Drying 
under lower pressures at^tomperatures higher than 55- also giN e.s a clarkeT- 

at oO- and uiuler 10 mm. pressure viekis a product 
uhich 18 friable and has the natural colour of the pulp as found in the 

hafbeelTst^'ier' moisture absorption by the dried pulp 

possibility for developing tlie 
mango pulp drying mdustry m the Bombay Presidency. 

156. Cellulose from Rice Straw by Pomilio Process. 

M. S. Patel arid W. V. Kotasthane, Bombay. 

tlm literature on the production of cellulose bv chlorine 
available in Bombay has been determineil. Straw is being treated with 

wo.°k“on“t'ho<r„7'''r‘‘' '''® -’P*”'"'- co.iditio,,.,. Fi.rtl.o.- 

uoik on those factors that woiihl enable the workmg out of economics 


157. Cashew-nut shell Oil and its Industrial Utilisation. 

M. S. Patel ami N. M. Patel, Bombay. 

Til® obtained from tho cashew-nut roasters is a black viscous 

etTyr anTralcE^ About 00% of the oil is soluble in petroleum 

ether and alcohol. The residue when extracted with acetone viehls 

nil material, about 7 to S% of the oil, melting at 183-185° ' The 

ShLii content of the oil is about 3“/ 
Shell oil from raw nuts has been extracted. Analyses of the shell oil 
from roasted nuts and raw nuts are given. t'*** slull oil 

158. Preparation of Camplior from Pinene. 

B. G. S. Achahya ami T. S. Wheeler, Bombay. 

pinene“"hH"«'' hi of pinene hydrochloritle from 

pmene has been increased from 76% to a maximum of 85°^,. The 
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miiuerous patents on the production of camphene from pinene hydro- 
chloride have been examined but the maximum yield of 83% of the 
theory obtained by the use of sodium phenoxide, sodium cresyloxide, 
and sodium ^-naphthoxide has not been improved upon. The conversion 
to bomcol of camphene tlirough bomyl acetate does not giv’e yields 
better than 04%. However, it seems possible that the conversion of 
liornyl acetate to borneol may be increased by the use of solid sodium 
hydroxide. 

Quantitative yields of camphor from borneol can be obtained by the 

use of 50^*0 nitric acid. The overall yield of camphor from pinene is 
•>70/ 

Contrary to statements in patent literature, it has not been found 
possible to convert directly pinene to camphene, or pinene hydrochloride 
to camphor, but the direct oxidation of camphene to camphor is 
promising. 

Conversion of pinene direct to bomyl acetate is unsatisfactory but 
conversion via bomyl salicylate gives better results, particularly if solid 
sodium hydroxide is used for the preparation of borneol from the ester, 
(yield 18*5%.) Attempts to replace salicylic by other acids like tetra- 
chlorophthalic and oxalic acids have been unsuccessful. 

159. Studies on the Fumigation of Shellac Films. 

M. VENUGOPAI.AN, Namkum. 

An investigation on the effect of certain industrial gases and chemical 
fumes on shellac varnish films has been made with a view to irnproving 
their properties with respect to water resistance, gloss, adhesion, etc. 
Hydrochloric acid and sulphur compounds like sulphur chloride, carbon 
disulphide and sulphur dioxide resulted in improved properties, in that 
the films were resistant to water and alcohol and possessed a fair degree 

of gloss and adhesion. . , c . 

Forrnaltlehyde, ammonia, carbon dioxide, etc. induced definite 
tleterioratiou in the property of water resistance even though they improve 

the gloss aiul adhesion of the dry film. . , • . ^ ^ j 

Filins exposed to nitric oxide, chlorine, etc. are considerably affected 
both in the cby as well as in wet condition after exposure to water. 

It is suggested that this method of fumigating the articles coated 
with varnish, particularly by exposure to the fumes of sulphur chloride 
and carbon disulphide might find a useful application for making them 
durable and weather proof. 

160. Methods of preventing t!ie Formation of Mosses on Polas- 

tcred Wall Surfaces. 

S. K. Ghose, Arrah. 

K.xposeil wall surfaces of buildings become covered with Junaria. 
Jlethods of preventing their occurrence initially, as well as removing 
them when once they have appeared are discussed giving results of 
c.xporimonts in that direction. The use of a 4% solution of copper 
sulphate in the mixing water is advocated. 

161. Prechlorination for Algal Trouble in drinking water. 

P. D. ’Dal.vj, Jaipur. 

During the hot days of summer, uncovered coagulation tanks 
developed algic profusely anti imparted smell to the water. This involved 
the frequent cleaning of the tanks and incurred great waste of water. 
Addition of bleaching powder to the water in suitable doses stopped 
the growth almost entirely. A 30-gallon wooden barrel with nectary 
fittings to mix the bleaching powder and deliver the dose, served the 



Section III, Chemistry. 


4 ;-) 


]>iiiposc. The troalmcnt, besides slopping algal grciwth, rethicetl the 
load on the filters to a ininimurn and eonsequent ly prodticed a higher 
Cjualit>' of water. The dose of bleaching pow<ler contaiiking 
of available chlorine, was between I and 2 parts per million. The cost 
of treatment was comparatively small. 

102. Detection of Imperfect Circulatioit of Water in Pii)e.s. 

P. D. Dal VI. 

The relation between the iron content. t»irbiditv ami total co>mt 
jii piped waters le<l to the use of these moa^suremenf s to detect iininoper 
circulation of water in service pipes. * 

water of imperfect circulation had alwavs a relatively larger iron 
content and other impurities. A nieasurenumt ‘of one of these, espcciallv 
turlmlity (this is clone in less than o ininntes) served to locate sucli 
troubles readily. 

Iti3. A Note on the Separation of Shellac Constituents. 

M. Venugopalan, Namkuin. 

The of Harrie.s ami Nagel on the preparation of several modihca- 

tions ot shellac has been reviewed. Uuring the course of preparing om- 

- I exposing shellac to the fumes of hydrochloric 

acid. It Inw been found that a .small portion of shellae was luialtered s., 
far as its fusibility and solubility in alcohol are com erncil. This soluble 

however, he separateil by extracting the HCI-exposcd 

Inh alcohol. On examining the aleohol- 

...duble portion ni iletail it is fouml to he identical in composition and 

piopci ties with the normal cth«*r-8oluble resin present in shellac The 
lesiduc lett after extraction with alcohol was practically colourless and 
possessed the same prop»*rtie.s us pure resin. ^ 

The po.s.sibiIity of using this method* for preparing pure or ethor- 
so uble resm in commereial quantities without the use of a costly volatile 
solvent hUc ether and complicated apparatus h.us been di.seussed.* 

164. Physiological Products of the Lac Insect. Part III 
A Study of ‘ Phunky ’ lac wash liquor. 

N. K. Ranga Rao, Bangalore. 

Most wash liquors from Northern India employing ‘ Ari ’ are rich in 
nitrogen and fats ’. In South India and in son^e North Indian factori " 

riH.nky ' A com 

w^itei arurim^^^^ hT Tfl"' The amounts of 

to bo en d /• / nitrogenous substances have heen found 

0 he TxtLT oi y ^ t • 7 V'“ ly-«ine. which occurs 

wash « absent from the ‘Phunky - lac- 

low .^;iVo 

isolated as the barium salt. 

suitabre thrumv?-'" that nitrogenous bodies are not 

nutiition of albino rats, and that laccaic acid i.s excreted 

16o. A Note on the Use of Shellac Solutions as a Vehicle for 
Pigments. 

N. Narasiaiha Murty, Ranchi. 

The solutions are used as vcliieles for making quick drying paints 

1 he pigments used un.l found suitable for incorporation are lithophoml 
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blanc-fixf*, chrome yellow, Chinese blue, Inmp-black, etc. Copper car- 
bonate was found unsuitable. Thouglj the pigment m shellac paints 
settled down on storing they could be worked up again. High boiling 
solvents while improving the paint from the point of view of levelling, 
have the disadvantage of making the film slow-drying. Shellac paints 
are best suited for decorative work on wood and paper surfaces. Baked 
shellae paints on metnl surfaces have improved adhesion and water 
resistance, b»it are very brittle. A shellac paint on a metal surface serves 
as a good uncler-coat for p 3 -roxaline or dammar lacquer. 


166. Dilatometric Studies in Enzyme Action. Part VIII. 

Hydrolysis of Alanine anhydride. 

M. Sriniva-san and M. Sreenivasaya, Bangalore. 

The alkali hydrolysis of the 2 : 5-diketopiperazines dilatometrically 
studied in the first instance with glycine-anhydride {Proc. Indian Sci. 
GongresSy Patna, 1933), has been extended to alanine anhydride. This 
diketopiperazine, obtained in the racemic form by heating rf-alanine with 
glycerol (Balbiano and Trasciati) has been treated with varying strengths 
of alkali in the dilatometer and the increase in volume accompanj'ing the 
reaction measured at known intervals. The kinetics of the reaction have 
also been followed independently by an estimation (Van Slyke) of amino 
groups. A linear relationship between the release of amino groups and 
volume change has been obtained except in the initial stages where some 
abnormalities are observed. This initial abnormal change appears to be 
dependent upon the strength of the alkali used. The final volume change^ 
as was observed in the case of glycine anhj'dride, is of the or ei o / •» 
c.c. per amino group released. 

167. A Dilatometric Study of the Papain Digestion of 

Proteins. 

M. Sreenivasaya, B. N. Sastri and H. B. Sreerangachar, 

Bangalore. 

Enzymic digestion of proteins can be followed in the dilatometer. 
It is acc^panied by a progressive depre^ion m volume. The kinetics 
.>f volatin hydrolysis by papain and also by papain activated by hydro- 
cyanic acid have been invJstigated in tile cUlatometer. The depression 
obtained by the gelatm-papain-hydrocyanic system is about hve times 
that obtained by a system in which the activator is not employed. The 
kinetics have been followed simultaneously by a tletcrmination of the 
amino nitrogen at definite time intervals. 


168. A new Thermophilic Bacterium for Dissolving Sugars and 
Hemicelluloses. 

G. C. Das Gupta, R. N. Chatterjee and H. K. Sen, 

Calcutta. 

A thermophilic bacterium has been isolated from horse dung at 
55° which appears to be distinct from those of Viljocn and Langwell. 
Recent culture shows the following characteristics : — 

It is short, rod-shaped, non-motile and spore-forming. It measures 
about 4-5 A* in length, and 0*75-0*8/* in breadth, tlie oval spore being 
fixed to one end of the rod. The spores are generally found to be about 
2/* in length and 1/* in breadth. At 65® it ferments both hexoses and 
pentoses, and has tho power of decomposing cellulose, especially m a 
modified condition. So far as the rate of fermentation is concerned, its 
action on hemicelluloses is similar to that on the sugars. At lower 
teraporaturos, howovor, tho bacterium has no fermentative rooction. 
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riie products of fermentation arc alcohol, butyric acid, formic acid, 
acetic acid and carbon dioxide. Of the total acid,‘ is butyric, 25 

4 1, -fc .. ^ I * . ^ 1 ^ ^^1 varies from 3'0”o in 

the case of arabmose to about 121 ) 0 ;, i„ tbo case of water hyaciuth. 
iho techiiica! x^^^sibilities of the bacterium have been cliseusaecL 


109. Dilatometric Studies ia tlie Enzymic Degradation of 
Proteins. 

H. B. Sreerangachar, B. N. Sastri and M. Sreenen^asaya, 

Bangalore. 

In a recent comnumicatioii (unpublished) a study of the kinetics 
ol tryptic digestion of casein ami gelatin as followed by the dilatometor 
and the gasometne method of determination of amino nitrogen hari'cen 
gi\ en and tho relation between the dilatometric depression ami the amino 
nitiogen mcrease has been obtained. In contimiation of this work the 
caiboxyl groups released at different stages of the reaction ha\e been 

mkU Lekz I V**^"'*'**"/''^***'^*' Willstatter ami A\ aldsoh- 

^ * * -1 ^ between the carboxj l releiuse and tho amino 

nitrogen IS strictly unity only m the case of gelatin. The relation between 

eLTablishcT depressiou a„c. .be earbolyl gruups rcleaaed haf be..., 

I ff case of casein the undigested protein has been estimated at 

o V-'' tri-cJiloracetie acid. C v 

de^“L interestuig relationship to the dilammeVric 


170. The Amylase of Banana. 

B. N. Sastri and G. R, Row, Bangalore. 

The ripening of the banana is accoinpanietl by proffressiyo fli-? 

tZ'-'TZl “'r’’ -o-n-'ation of Lgara. The? 's.„“of 

^ of controversy. Tellaries and Baile^• 

and^i have shown the presence of a diastase while Falk and McGuire 

eiizvSo demonstrate the presence of the 

exammation of the question has revealed that the 
Tkin «PP<?«r to contain any amylase whicli is confined to the 

of Acetone-treated skin, on extraction with a one per cent, solution 

to of <«ny>o- which h«« beeu fou.ul 

171. Urease Activity of Leguminous Seeds on Germination. 

B. N. Sastri and B. A. Sundara Iyenoar, Bangalore. 

It 18 generally recognised that, on germination, tho urease activitv 

wfrr'oarnt '''-'■“"•“h haa abowu thaTth: 

activity may "'brdue to The increased 

the oiizviim V mcrease m the concentration of 

ca^eof exT.acU^>V increase in tlio 

It has been shoWii critically examined. 

absnlMtp • A, increased urease actiWty is not due to an 

activators but^i^Vo^Vh urease or to the formation of 

bo oxtinPtiS «f! * facility with which tho enzyme can 

Ihorse oft number Tltgures. - 



48 


Twenty-first Indian Science Congress. 


172. Role of Cyanogenetic Glucosides in Plant Metabolism. 

M. Sreenivasaya, Bangalore. 

When activ^ltecl by hydrocyanic acid papain brings about a further 
‘legradation of ]jroteins. This activator is possibly provided by the 
emulsin hydrolysis of cyanogenetic glucosides occurring in plants and it 
wa-s of interest, therefore, to obtain experimental evidence in support 
of this theory. A mixture of papain and emulsin was allowed to act on 
gelatin to which a small proportion of amygdalin was added. A control 
experiment in wliich amygdalin was absent was also conducted. Results 
show tliat gelatin digestion is definitely activated in presence hj'drocyanic 
acid developed by the simultaneous hydrolysis of amj'gdalin. 


173. Amylase from sweet Potato, 

K. Venkata Girt, Bangalore. 

A very highly active diastatic enzyme which hydrolyses starch into 
sugars is present in the sweet potato. Attempts have been made to isolate 
the enzyme in a concentrated form. 

A very active preparation can be obtained from the water extract 
rjf the meal obtained b*om the sun dried material by precipitation with 
alcohol. The activity of this preparation compares very favourably 
with that of the diastase preparation obtained from barley malt prepared 
similarly. 

The enzyme acts best in the region of Pu 4'8-6'0 (optimum tempera- 
ture 50-55°). The temperature coefficients of the reaction of the 
potato amylase on starch have been investigated between 20-70 . U cr 
properties of the enzyme, including the activation by salts have jcen 

"^'^^Tlfe^inner portion of the tuber has greater amylolytic activity than 
the surface layers. On dialysing the expressed juice m collodion bags, the 
activity per unit weight of the dry residue is incre^ed nearly five times. 

The change in the amylase content of the tuber on s orage and its 
bearing on the physiological changes taking place in the tuber have been 

fliscussed. 


174. Digestibility of Proteins in vitro. 

H. B. SREEBANaAOHAR, B. N. Sastbi and M. Sreenivasaya, 

Bangalore. 

The proteins from three pulses, Phaseolus mnngo, Phaneolus radiatus 
and Dolichoa lablab have been subjected to tryptic hydrolysis under 
standord conditions and their relative digestibility has been followed 
both by the dilatometer and the amino nitrogen determination method 

of Van Slyke. 


176. Studies in the Proteins of Indian Foodstuffs. Tlie 
Proteins of Lathyrus sativus. 

Y. V. Sreenivasa Rao, Bangalore. 

The chief proteins of Lathyrus sativus, popularly known as Khesari, 
are an albumin and a globulin. The former contains 17*2% of nitrogen 
and 0*88% of sulphur. The latter contains traces of phosphorus, 16*8% 
of nitrogen anil 0*39% of sulphur. A study of the distribution of nitrogen 
in the globulin yielded the following results : humin, 0*5 ; amide, 9*0 ; 
basic, 35*7; and non-basic, 54*2% respectively. Cystine was present to 
the extent of 0*50% and tyrosine, 2*84%. Tryptophane was present 
in traces. 
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176. The Precipitation of Anti-bodies from Anti-rinderpest 

Serum. 

J. R. Haddow and K. C. Sen, Muktesar. 

In a rocont paper (In<l. J. T’e/. Sci. and Anini. Husbandry, 

3, 149) a number of methoda for fractionating the anti-bodies of anti- 
rinderpest serum were studied. Since then we have carried out a largo 
amount of work with various serum fractions prepared iiccording to 
different methods and liave tested them on arumals susceptible to rindcr- 
])eat virus. It has been found that alcohol gives a good separation of 
the anti-bodies at O'C., and that this fraction cati be dissolvetl in normal 
saline and \ised in inoculation work on animals without any appreciable 
loss of potency. It is also possible to concentrate the anti-serum in 
this way to about 5 times the original .strength. Un<ler certain condition.s, 
a low potency serum can also be concentrated sufTiciently to bo useful 
for preventive inoculations. 

177. The Analysis of Ghee. 

C. B. Almouea, Karachi. 

It is suggested that for genuine cow ghee or cow and buffalo ghee 
tho following limits should be fixed for the constants named : — 

Reichert Meissl value — not les.s than 24*0. 

Polensko — not less than 1*0 and not more than 4*0. 

Saponification value — not less than 224 and not more than 2.‘10. 

Hutyro-Refractrometer reading — not less than 41*0 and not more 
than 44 at 40 C. 

The infiuenco of admixture of (a) vegetable product, (6) coconut 
oil, and (c) mineral oil on these constants has been determined. The 
author suggests that vegetable product should bo coloured by dye by which 
it could be identified. 

178. Estimation of Carbonates in the Soil. 

T. R. Seshadri, AValtair. 

A simple and rapid gravimetric method is described. The conditions 
for the complete decomposition of the carbonate.s without introducing 
errors due to the presence of soil organic matter or sulphides have been 
studied using different kinds of soils. 

179. The Colour of Cotton-flowers. 

T. R. Seshadri, Waltair. 

A remarkable difference in the pigmentation of the flowers of Cambodia 
(G. HirsiUum), Uppam {Q. Herbaccurn), and Karunganni (G. Indicuni) 
has been noticed* The first is very pale (ivory coloured) whereas the 
other two are golden yellow. It is found that this difference cannot be 
explained as due to the quality or quantity of tho pigments present in 
the different flowers. Perkin’s suggestion that the yellow of flowers is 
due to the existence of the flavonols in the form of potassium salts 
18 not found to bo tenable in the present case. From an examination 
of different reactions of the aqueous extracts of the flowers, it is shown 
that tho tUfferenccs could be attributed to eo-pigmentation which affects 
particularly tho hydroxyl group in the 3 position. 
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1. Studies oil the ciliate. Conrfiopthiru'i lani( lUdfufi (Jhosh, 
from the gills of a fresli-watcr mussel. 

H. N. \<\Y and M. ('hakravautv. Calcutta. 


The inorpholog>’ of this ciliate is describotl in tletail. Frcsonce of 
morphonemes have been ilemonstratecl by various methods of staining. 
Structure comparable to neuromotor apparutu.s of C. inytili DeMorgan, 
described by Kidder, is not foimfl to occur in this ciliate. Its inetliod 
of feeding on gill-cells and sperms of the host has also l>een ilescribcd 
in detail. Nuclear organization prior to binary fission and conjugation 
has been studied. The method of conjugation is different from what 
has been describetl in the case of C. mytili by Kidder in 1932. The 
chromatin contents of the nucleus, as shown by Feulgens reaction at 
various stages of its life-history, have also been studied in some detail. 


2. A new Species of the genus HeJiromeira from tlic* intestine 
of Trigla gurnordus. 

G. 8 . Thapar and J. Dayal, Lucknow. 

Tile material for the present paper was collected by one t>f us fi'oiu 
the intestine of Triyla yurtutrclu^ that die<l in the a<iuarium <»f the 
Zoological Society of London. 

Various species of the genus Helicometrn hatl been de.scribed. but 
Nicoll (1915) aft<‘r careful consideration came to the conclusion that 
tliere is but ouc species of the genus- H. pvlchelUf, all others being 
synonymous with it. The writers fully agree with this view. 

The present species is interesting as it presents many lUfferencos 
from the type species, particularly in the shape and position <)f the 
cirrus and cirrus sac ; the relative length of the jiharynx and the oeso- 
phagus ; the position of the testes and tlie genital pore ; and the <tistribu- 
tion of the yolk glands. All these differences, along with a few other 
minor points dealt with in the paper indicate that tlie species is new to 
science. 

The iiarne Heli^onietra tjunmnlus n.sp. is propose<l for this now 
form. 


3. On a new Trematocle para.sitic in the intestine of 
Hardella thurg'i. 

B, B. SiNHA, Lucknow. 

{Communicated by Dr. O. S. Thapar.) 

A large number of wonns were obtained from the small intestine 
of Hardella thurgi at Lucknow. These worms, on examination, appear 
to belong to the family Pronocephalidte, and are interesting because 
they exhibit characters that connect the two subfamilies, Proiioeepha- 
liu» and Caraxicephalinse, and justify their fusion under one name. 
A good deal of work has been done on this family, the earliest being 
that of Looss (1809). Since then much valuable work has been done, 
particularly by Price (1930). 

The present new form is characterized by having boat-uliuped hotly, 
concave ventrally ; a simple collar; two posterior conical pr<»jections ; 
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covering the ventral surface in longitudina! rows; 
tion A (letnll^H testes, preovarial and postovarial in poei- 

fonowe:^ it‘r'dterss^r 


4. On a new Trematode genus of the family Spirorchidae 
Irom the vascular system of Hardella thurgi. 

B. B. SiNHA, Lucknow. 

{Communicated by Dr. G. S. Thapar.) 

lovt^l7 collected from the larger blood vessels of the 

ehiH- ’ thurgi, at Lucknow, and belong to the family Spiror- 

cmu®. They resemble in general features the genus Spirorchis. from 

^'caclily distinguished by the presence of a ventral 
suckei and the intestmal loop at its origin at the anterior end. In the 

ventral sucker, they resemble the genus Vasotrema. 
but differ from it in the presence of the intestinal loop, preovarial position 
of the testes and the postovarial position of the genital pore. The onlv 
other known genus of the subfamily Spirorchinae is Untccecum, from 
which It can be separated by the presence of both c®ca, the presence 
of the ^ntral sucker, postovarial genital pore and the anterior intestinal 
loop. The present genus, therefore, appears to connect the already known 
genera ot the subfamily Spirorchinae, and can be readily distinguished 
from them in the characters enumerated above. 

A detailed account of the anatomy of the worm is also given. 


5. The bladderworm parasites of cattle in Lahore. 

D. A. Kumar and Sukh Dyal, Lahore. 

During the course of collection the authors have noted five types 
of bladderworins, of which Echinococcus is the most common. It has 
been found in the liver, spleen, kidney, lungs and mesentery, liver being 
attacked most commonly. One bladder had attained the size of a 
football. Another type of bladderworm is solid and hard, and is a con- 
glomeration of small bladders. It is, however, rare and was discovered 
from the liver. Another common t^e is the PolycercuSt bladders being 
found floating freely in the thoracic and abdominal cavities. A sub- 
t>TDe of this is fmmd lodged in the mesenteries. The last is the Ccenurus 
type which has so far been described from the brain and subcutaneous tissue 
of sheep, goat, and rabbit. The authors have found it in the mesenteries 
of a cow. Seasonal variations and the effect of parasites on the hosts 
have also been observed. 


6. Observations on tbe tapeworms Avitellina lahorea and 
Helictometra from Lahore. 

D. A. Kumar and Sukh Dyal, Lahore. 

A.vitellin<i lahorea was described from Lahore by Woodland who gives 
sheep or goat as its probable host. The authors have found it as a 
commoii parasite in cows. The largest specimen in the collection is 
18 feet in length. In addition to the description of the head and other 
systems of the parasite the eggs of this species have been figured and 
described. 

Genus Helictometra has so far been described from the cattle of 
Europe, Africa, and America. The authot*a found two specimens of this 
genus in the intestines of cows. Helictometra giardi is the nearest species 
to the present form. In H. giardi (Moniez) the uterus is undulating. 
In the Lahore form the uterus is straight, but develops pouches on each 
side at maturity. A detailed account of the worm has been given. 
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7. On the nematode causing stomach tumours of the Indian 
crocodile, Crocodihis palustris. 

G. D. Bhalerao, Muktesar-Kumaim. 

The worms causing tumours of the stomach wall of a crocodile 
shot at Jullundur have been identified as Midticoecum agile Wedl. This 
is the first record of these worms from a locality outside Egypt. 

The worms present many interesting morphological features parti- 
cularly in respect of the alimentary canal : the intestine having an 
anteriorly tlirected ctecvim and the <e.sophagus possessing a small ventri- 
culus from which ari.se two anterior anti three posterior appendices. 

The description of the species, which was incom])lete in some respects, 
has been thoroughlj' revised. 


S. Some observations on tlie common eartliwonu of Poona. 

T. G. Yeolekar and H. S. Rat, Poona. 

Pheretima posthuma has not so far been found and recorded from 
Poona. The earthworm which is commonly fount! is Pheretima elongatu. 
The authors have noted variations in the number of spermathecae and 
in the accessory glands of this worm. 

It is interesting to note that the earthworm found on the north- 
east bank of the Mulls river and Deccan College side belongs to the 
Cenns Kudichoganter. 

0. A note on the polypoitl (Ceplialonion) galls of Pongamia 
glabra Vent. 

M. S. Manx, Calcutta. 

The polypoid (cephalonion) galls on the leafiets of Pongamia glabra 
V’^ent. have been wrongly described by previous workers to be formed 
by the mite, Eriophyett cheriani Mass. In this note the author has 
adduced experimental evidence to show that though found in the gall, 
the mite is not primarily respon.sible for its formation. The gall is 
originally formed by a minute unrlescribed Itonidid (Cecidomyid) fly 
and only certain minor changes in the gall are produced by the mite. 


10. An amiotated list of tlie Ichneumon wasps noted from 
South India. 

T. V. Ramakrishna Ayyar and K. BRAmiACHARi, Coimbatore. 

Considerable amount of interest is now being evinced by economic 
zoologists in what is called the Biological method of pest control which 
consists in utilizing a parasite or a pretlator to control the pest. Among 
friendly animals which help man in this control work parasitic wasps 
play a very prominent rdle. And in order to enable workers to properly 
utilize these creatures a good <leal of preliminary work in the way of 
systematic and ecological studies have to be carried out. This paper is 
intended to be a continuation of the work of the senior author on the 
bionomics and systematica on Indian parasites : papers have been pub- 
lished by him before on the Braconidie, Chalcidse and on the known 
economic parasites. In this paper an attempt is made at making an 
up-to-date reference list of the Ichneumon wasps known from S. India 
with whatever the writers have been able to add in the shape of 
observations during their recent st\idies of this interesting group. This 
i» the first list of the kind on this group for S. India and it is hoped it 
may help to some extent those embarking on the study of these insects. 
It may be added that apart from the economic importance of the group, 
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II. On the bionomics of a bag-worm on banana {Acan- 
thopsyche sp.). 

K. Brahmachari, Coimbatore. 

^ .T« 1^**0 bag-worrn is generally applied to the caterpillars of the 

lamiiy I sychidfe, because of the characteristic habit of these caterpillars 
arryu»g bags with them. There is pronounced sexual dimorphism among 
that the males are normal while the females are degenerate 

group has not attracted the attention of 
tne h.ntomologist3 in India since it rarely occurs as a regular pest of 
cultivated crops. Though there are references to Psychids causing 
damage to tea plants, no detailed life-history of any species has been 
recorder! so far. This paper deals with one of these which was found 
causing appreciable damage to banana in Madras. 


12. First record of the Chalcid genus Comperiella H. from 
India {C. indica, sp. n.). 

T. V. Ramakrishna Ayyar, Coimbatore. 

In 1906 the genus Comperiella was erected by L. O. Howard to 
include an extremely interesting Chalcid wasp collected by the famous 
parasite hunter George Compere from China and the type was named 
C. bifa-iciata. Since then three more species of this genus have been 
described, one from Australia C. pia by Girault in 1915, the second 
<7. ceraptocera by Mercet from Spain in 1921 and the third C. uuifaadata 
by lahi from Japan in 1925. The genus has not been recorded from 
India till now. A couple of years ago, while the author was engaged in 
the bionomic and systematic studies on South Indian scale insects and 
their parasites, one of the many novelties he came across was a wasp 
bred from a diaspine scale insect which on examination was provisionally 
regarded as a Comperiella. Due to want of time and sufficient material 
further examination of the insect was left in abeyance though a record 
of it was made in the author’s bulletin on Coccidae in 1930. Recently 
the study was taken up on further material becoming available and 
oil comparison with the description of the three previously recorded 
forms it was found to be a distinctly new species. Being new to India 
and belonging to a beneficial group of insects the writer has described the 
insect in this paper under the name Comperiella indica, sp. n. 

13. On the development of the peritrophic membrane in 
Aedes {Ste^omyia) albopictns Skuse (Diptera). 

P. Sen, Calcutta. 

Divergent views are hehl as to the origin of the peritrophic 
membrane in insects. The author has previously shown in another 
group of dipterous insects, the Cecidomyiid®, that this membrane is 
formed by the socrotion of the mesenteric epithelial cells. Its formation 
in the Aedea mosquitoes has now been worked out and it has been noted 
that in origin the membrane <lifTors very little from that of the Cecido- 
myiid, SimtUium, Paychoda, and Drosophila as reoortled by some previous 
workers. 
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14. The development of the female efferent ducts in Apiis 

and Melipona. 

C. J. Georoe, Bombay. 

During the larval stages the ovaries are situated on the Cth segment 
and the oviducts extend as thin strandular chords till they reach the 
7th segment where they terminate in enlarged knobs and Vest on the 
hypodermis. 

During the early pre-pupal stogt' two median invaguiatioiis arise 
on the ventral side, one behuid the 7th abdominal segment and the 
other behind the 9th. The anterior one extends for^N’ard, and. as it 
approaches the oviducts, bifurcates into two. The two resulting ilucts 
meet the oviducts of their jespective sides and ultimately fuse with 
them, thus establishing an opening to the outside. The vaginal o}>euing 
at this stage lies behind the abdominal segment \’II. The invagination 
behind the 9th abdominal segment develops into the acid and alkaluie 
glands of the sting. 

The vaginal opening which in the prepupa opens oji the 7th gets 
later on shifted to the 8th. This takes place either by a definite 
invagination from the 8th segment (the spermatheca) which meets the 
vagina anteriorly or by the development of a groove cxteinling from 
the vagina backwards and the gradual closing of this groove to form a 
tube or by the combination of these two ]>rocesse8. The A’agina as a 
result of these changes comes to lie behind segment This piocess 

consists of (1) the development of an extension tube from the 7th to the 
8th, (2) the development of a spermatheca. 

This study further supports the author's limlings given elsewliere 
that the primitive median N'aginnl opening was situated on the 7th 
segment. 

Nel places the primitive spermatheca on segment Vlll and criticizes 
Smgh'Pruthi for locating it on segment IX. From the author s observa- 
tions he postulates that primitive insects had speimathccaj on segments 
VIII and IX and possibly on VII also. In some that on the 8th was 
retained, the 9th one having lost its spermathecal function and retainerl 
only the glandular function. In other more evolved insects the 8th one 
was absorbed into the development of the vagina posteriorly and that 
on the 9th was retained. Blatclla is an e.xnmple where spermatheca 
is present on the 7th segment (Nel). 

15. The metamorphosis of the ventral nerve chord in Apia 

and Melipona. 

C. J. George, Bombay. 

On the ventral nerve chord of the larva there are 3 thoracic and 
8 abdominal ganglia. According to Nelson there are 3 thoracic and 11 
abdominal ganglia in the embryo. He states that the abdominal 
ganglia numbers 8, 9, 10, and 11 fuse into a composite one later. Thus, 
excepting the last, all the ganglia are single ones. 

During the pupal stage soon after defsecation the Ist abdominal 
ganglion moves forward and fuses w’ith the metathoraoic one. During 
a later stage when the legs and mouth-parts are about to unfold them- 
selves, the 2nd abdominal ganglion moves forward and fuses with the 
preceding one. At this stage the penultimate ganglion, i.e. ganglion 7 
moves forward and fuses with the 6th and comes to lie in the Cth 
segment. During the pupal stage, the compound ganglion of the ineta- 
thorax fuses with the ganglion of the inesothorax and the composite 
ganglion comes to lie in that segment. Thus the adult ventral nerve 
chord is derived. The process described as ‘ moving fonvard ' takes 
place by the shortening of the double nerve chord. 
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Snodgrass’ account given on page 293 of his book « Anatomy and 
I hysiology of the Honey Bee ’ agrees with the foregoing. But he fails 
to reconcile the adult anatomy with the changes taking place during 
metamorphosis. According to him the penultimate ganglion of the 
adult bee lies in the (5th segment of the abdomen and innervates that 
segment. Specimens of A.pi3 dorsata were dissected to see if the above 
statement wtis correct. It was found that the 6th abdominal ganglion 
gave rise to t\yo pairs of nerves, as might be expected from its composite 
nature, of which the anterior pair innervated the 6th segment and the 
posterior pair the 7th segment. Snodgrass’ description on page 237 
is therefore obviously incorrect. 

10. On the reproductive system of Bruchid beetles. 

D. D. Mukerji and M. A. Hakim Bhuya, Calcutta. 

In contmuation of the work on the Bruchid beetles read before the 
.‘Vgricultural Section, Twentieth Science Congress, the authors have investi- 
gated in detail the anatomy and the histology of the reproductive systems 
of the two .species common in the locality, viz. Bruchxis (Pachymerus) 
chinensis and B. quadrimaculatus. While there are not many differences 
in the number and disposition of testes in the above two species, the 
shape and armature of the ejaculatory duct in each species are distinct. 
In the female reproductive system the number of ovarioles and the 
shape of the bursa copulatrix are different in the two species. The bursa 
copulatrix is large in these beetles and is provided with a pair of inside 
valves which prevent the passage of the penis within the upper lumen 
of bursa copulatrix. The sperraatheca opens into the vagina anterior 
to the opening of the oviduct and receives the duct of the accessory 
gland which is long and slender. Attempt has also been made to study 
the function of the bursa copulatrix, by killing and taking serial section 
of the reproductive organ while the insects were engaged in copulation, 
as well as before and after egg-laying. 

17. Preventing damage by termites in builduigs in India. 

S. K. Ghose, Arrah. 

In this paper the author reviews the behaviour and systematy of 
termites in India in general, with special reference to the species met 
with in Bihar and Orissa, and suggests measures found successful in 
minimizing risks of attack and also specific methods for making termite- 
proof buildings in which cement, non-corroding metal barriers, para- 
dichlorobonzene and other chemicals are effectively used. 

Specimens of ’ white ants their queens and nests, as also specimens 
of attacked timbers will be exhibited in the meeting. 

18. Diapause in the Mealy-bug MonophUbus. 

Mohan Singh. 

The phenomenon of diapause in insects has not hitherto been 
investigated in India. Mealy-bugs {Monophlebus) offer suitable material 
for this study. 

The paper contains results of experiments for determining the 
effects of temperature, moisture, evaporation, and light on diapause. 

19. Probable functions of the various parts of the nervous 

system of the Ak grasshopper {Poecilocerus pictus). 

Sham Singh. 

This study was made by damaging different parts of the nervous 
system with an aseptic needle, and observing the effects of the operation 
on the general behaviour and activity of the insect. 
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The supracESophageal ganglion seems to be the central organ of 
sensation. The subcesophageal ganglion has no co-ordinating function 
but is chiefly concerned with the control of the movements of the 
mouthparts. Each ganglion of the ventral nerve-chord is an independent 
leflex centre, and controls respiratory niovements in its omi segment. 

20. Preliminary observations on the ecology of the house-fly 

Musca (lomestica. 

Naseer-ud-Din. 

In this paper arc given the results of e.vpcrimonts concerning the 
effects of temperature ami humulity on the egg.s, larvse and puptc of the 
liouse-fly fiasco flomeslicn. 

It has been found that 3.) C. is the optimum for ])upal formation, 
us at this temperature all the larva? underwent puj^ation. 0 C. and 
45^C. are the minimum and maximum temperatures for the larva?. No 
emergence of flies takes place at 40'-‘C. or above. 

humidity seems to be the optimum for pupation and emergence 

oi flies. 

21. Observations on some factors governing the emergence 

of Anoplieline mosquitoes. 

P. Sen, Calcutta. 

The actual processes involved in the emergence of adult mosquitoes 
irom the pupal stage have been detailed in this paper. The hours of 
the day favoured for emergence by the various species of Anophelines 
together with some instances of daily fluctuations in the hours are given. 
The time required for this act varied considerably in the different species ; 
altogether ten species have been considered. ‘ The effect of light and 
temperature on the emergence of mosquitoe.s are also dealt with. The 
study proved that a spontaneous control is maintained over the species 
during this transforming peiio<l through structural deficiency and 
malformations of locomotory organs, or through the activities of iliflerent 
parasites and prcilatory bodies. 

22. A note on the occurrence of a style-sac in some more 

Gastropod genera. 

R. V. Se.shaiya, Annamalainagar. 

Dr. Yonge has recently made a list of forty-one Gastropod genera 
in which the style-sac has been recorded till now. From this list 
Ampullaria will have to bo deleted, since Bouvier's observation on the 
occurrence of a stylo-sac in its stomach has not been confirmed by 
Dr. Prashad's investigation. 

The present note records the presence of a style-sac in two more 
Gastropod genera, visi. (1) the fresh-water Septariu (Neritida?), and (2) 
the terrestrial Cyclotopsis (Pomatiidtc). 

In both the genera the style-sac communicates by its entire length 
with the intestine ; but in Septaria the communication is wide and open, 
while in CyclotopniM it is restricte<l or narrow. 

23. Preliminary observations on the life-history of Gobius 

neilli Day. 

R. Gopala Aiyar, Madras. 

V deals with the early stages of development after 

lortilizatxou. 
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After fertilization the outer cover of the egg swells out into a club* 
shaj^d structure. The micropyle comes to be placed at the narrow end 
of the club through which mucilaginous threads flow out and anchor 
the egg-case to the substratum. The case itself is packed with a jelly- 
like material in the centre of which the embryo undergoes its development. 

^ stages of development are described. The embryo is almost 
tully formed 24 hours after fertilization. The head, eye vescicles, brain, 
and notochord are established. 

The details of development during the second and third day after 
lertilization are also given. Hatching takes place just before the com- 
mencement of the third day. Methods of hatching and further details 
of the free swimming larva are described. 


24. On the structure of the pyloric caeca in the Family 
Ophiocephalidae . 

M. Rahuiullah, Hyderabad (Deccan). 

Four species, viz. Ophiocephalus mamlin8y O. airialuSy O. punctatue, 
and (). gachua have been investigated. Two caeca are given off just 
at the commencement of the small intestine. 

The caeca in these Ashes are two tubular outgrowths of the intestine 
and vary considerably in size in relation to the alimentary canal, and 
they also differ very much in form and arrangement in other teleostean 
fishes. As a rule, in the Ophiocephalidae, the right caecum is always 
smaller than the left. 

The caeca are true outgrowths of the intestine as has been corro- 
borated by their histological character. Hach cscum is more or less 
H Anger-like structure, and may be tapering to a point as in O. maruliua 
and O. atriatua, or club-shaped in O. punctatita, or slightly pointed in 
O. gachua, and communicates with the intestine by means of an oriAce 
not guarded by any sphincter muscles like those present at the posterior 
end of ■ the pylorus. On average the ratioa of the length of the cascum 
fo the inteatine as well as to the total length of the whole of the alimentary 
canal in O. maruliua, O. atriatua, O. punctatua, and O. gachua are 


1 : 0-2 

i7^ 


and 


1 : 8-7 
1 ; 7-3 ’ 


1:3-9 

773 ^^”^ 


1 : 5-2 
1 : 4-2 * 


1 : 6-G 
1 : 4-8 


and 


1 : 8-6 
rT?2 • 

1 : 7-1 , 1 : 8-5 

1 — = and T — r-TL 


respectively (in each case the numerator denoting the right crecuni 
and the denominator the left ceecum). 

Their blood- and nerve-supplies have also been recorded. 

Tho histological details of the whole of the gastro-intestinal tract 
have been carefully studied in each of these species. 

These pyloric caeca may tentatively be regarded, in view of their 
morphological and histological characters, as accessory food-reservoirs, 
supplementing probably both digestive as well as absorptive functions. 
Bile and liquid food (deep brown in colour) have invariably been obser^'ed 
to All their cavities. 


25. On the bionomics, structure, and mode of intestinal 
respiration in certain loaches obtained from the 
Nizam’s dominions. 

B. K. Das, Hyderabad (Deccan). 

Two typos of loaches found in Southern India have been investi- 
gated, both being usually conAnod to tho shallow corners of the rivers 



Section /F, Zoology, 


9 


away from the main current, and are less frequently met with in ponds 
or tanks. Breeding takes place during the first showers of rains (May- 
June); the eggs are laid in the shallow part of the river where dirty water 
collects, and the larva? hatch out in about three weeks’ time. They 
are quite abundant during the winter, but only a few are seen during 
the summer, when, if the mud or sand dries up superficially, they bury 
themselves completely in the wet mud below and sestivate, lying in a torpid 
condition, until the rains set in and resuscitate them from their ‘ summer 
sleep They often prefer to lie buried in the sand or mud, usually with the 
head and the tail-fin (sometimes this also might disappear from sight 
completely) peeping out of the substratum. In this position they would 
remain from half an hour to 2 or 3 hours. 

The fish adopts both the branchial as well as intestinal modes of respira- 
tion, the gill-breathing is extremely fast and goes on very vigorously, 
on average 238 oscillations per minute. In dirty water (containing very 
little O 2 ) branchial respiration is practically suspended, and in its place 
the intestine serves as an accessory organ of breathing, and under such 
circumstances it could survive for at least 72 hours. Un<ler normal 
conditions in clean water, however, it occasionally (intervals varying from 
2 to 5 minutes, or even less according to the temperatxire and the O 2 - 
and the C02-contents of the water) darts off to the surface (often popping 
nearlj' i or J of the anterior part of its body), opens its mouth and takes 
a gulp of air very quickly, and immediately after it makes a complete 
somersault, and at the same time driv^ing out the used up gas from its 
intestine through the anus (8—12 bubbles) with such an energetic force 
as to produce a distinct sound. A peculiar kind of clink is also invariablv 
heard when the fish is taken out of water and handled on the ground 
due to tho same cause. 

Intestinal respiration is known to occur among loaches, the best 
known example being MisguTmus foasilis. Dobson described this pheno- 
menon in the cose of the Indian loach, Lepidocephalichthya balgara. The 
author has described the results of experiments on the asphyxiation of 
the abox e-mentioned species. Tho behaviour of these fishes to perfectly 
dry conditions is also indicated. The internal structure, nerve- and 
blood-supply of the alimentary canal are also discussed. 

The internal structure, blood- as well as the nerve-supplies of the 
alimentary canal are also discussed. 


26. A statistical study of growth in Therapon jarbua Day. 

S. Rang A Rao, Madras. 

It is found that the first yearlings live in the brackish waters of the 
Adyar and Cooum rivers and the second iix tho open sea. 

Observations on the condition of the gonad and the spawning season 
seem to indicate that the first yearlings pass into the sea to attain sexual 
maturity. 

A representative collection of specimens was made from October 
’32 to September ’33. The rate of growth for each month is deduced 
from frequency graphs. The lengths for age in months are also 
tabulated. 

There is reason to think that the rate of growth of the second yearlings 
is greater than that of the first, probably due to the change from brackish 
water to open sea conditions. 

It is noted that the rate of growth is above average during the cold 
months December and January, average from January to March and 
below average during summer, i.e. from April to July. It is suggested 
that the quantity of food available in various months must be responsible 
for the fluctuations in growth. 
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27. The phasical morphology of the thymus gland in some 
common European fishes and in two Cyclostomes. 

S. H. Lble, Bombay. 

This paper ia a continuation of the author’s paper ‘ On the phasical 
history of the thymus gland in plaice of various ages etc., published 

t.hon^hf°"T^ of Bombay, Vol. 1, |t. V. It has bLi 

to t^hyinus gland disappeared or became reduced 

inwr'of- ! ® fishes at or about the time of their maturity. This 
iT that this is true only in the ease of some fishes 

hke Dogfish, Herrmg. and Trout. In the case of flat-fishes and ravs. 

rnatiirit^^*'^^*'^^’ thymus is found to grow even after their reaching 


28. On the variations in the arterial system of the common 
Indian buU-frog, Rana tigrina. 

N. K. Singh, Agra. 

In Rarui tigrinu there are considerable individual variations in the 
arteries. Mostly these variations are graded. They cannot be inter- 
preted as abnormalities and they have not so far been mentioned. 

The author has indicated the various ways in which the cardiac 
the musculo-glandularis, the oesophageal arteries arise. The relationship 
of the subclavian artery of each side with the branchial nerve is given. 
It is shown that the urinogenital arteries vary in number and supply 
the posterior lumber arteries are very variable in their origin, the 
posterior mesenteric artery varies considerably' from its normal position 
and besides these individual variations several other abnormalities were 
observed by the author and are described in detail. 


29. A contribution to the study of the plankton in the 
Bombay harboiu*. 

S. H. Lele and (Miss) P. B. Gae, Bombay. 

The present paper is based on the samples of the surface plankton 
of the Bombay harbour collected at least once a week during the year 
1032-33. This work has shown that there arc cyclic changes in* the 
quantities of daily catches made under constant conditions and the 
influence of the various physical factors connected with these changes 
is discussed in this paper. 

A superficial examination of these planktonic catches has shoum 
that the macro-organisms in these catches fall into three chief categories. 
The first consists of animals like Sagitta spp. which are found throughout 
the year in varying quantities. The second consists of organisms ns 
fish eggs and fish and crustacean larvce which lead planktonic life and 
appear for short periods. The crustacean larvae, when present, form 
the major part of the catch. To the third category belong organisms 
like sipho-, hydro-, and scy'pho-medusre, diatoms, and dinoflageliatos 
which are planktonic throughout their lives but which appear in the Bombay 
creek for short times at intervals. When present they appear in swarms, 
thereby increasing the quantity of the catch and appearing to mono- 
polize the whole of the habitat. 

Further work is being carried on. 

30. The mechanism of the posterior limb of the climbing 
Marsupials. 

B. M. Lae, Hyderabad (Deccan). 

In this paper, the author has endeavoured to show that tJiere is 
more extensive movement in the posterior limb of the Marsupials that 
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lead wholly or partl 3 - an arboreal life, than iu the posterior liml) of the 
terrestrial Marsupials or in Eutheria. The posterior limb of the climbing 
Marsupials resembles the anterior limb iu many respects. Tlie jcants 
between the two bones of the leg permit a limited amount of jjioiiation 
and supination. These movements are effected by the tibio fibular 
interosseous muscle and by Pronator Tibia? or M. Popliteus, which in 
these animals functions as a pronator muscle on account of its origin 
from the fibula. The influence of habit on the posterior limb of tlic 
climbing Marsupials is discussed. The muscles of the posterior liml) of 
the entirely arboreal and slow moving Uidelphija are comparotivelv much 
weaker, and its bones comparatively- much longer and more slender than 
those of the partly arboreal and partly cui-sorial Dasyurus Vivo ) inn.s 
or those of the partly saltatorial and partly arboreal Dendrolagut-. It is 
also pointed out that structurally- the foot of Didciphys is mo.st primitive, 
and resembles the hand of quadrumana or man. 

31. On the development of the vertebral-centra of the 

vertebrates. 

H. K. Mookerjee, Calcutta. 

Contrary to the opinion of tho previous authors, the writer holds 
the view that the different vertebrates follow a general basic principle 
m the formation of tho vertobral-centra. .After the formation of the 
notochord and its sheaths, the skeleto genous lay-er aggregates round them 
forming an outer jacket known as the perichordal tube. In tho vertebral 
region, in some cases, the perichordal tube is very thin, in consequence 
of which, perhaps, the previous workers thought that the arcualia (dorsal 
or ventral arches) directly sit on the notochordal sheaths. The peri- 
chordal tube then becomes osseous in the vertebral zones. Intervertebral 
portions of tho perichordal tube remain membraneous or iJrocartilagiuous 
for a long time. Through these intervertebral zones of the perichordal 
tube the migratory connective tissue cells pass in. In a proccelous 
vertebra as in Anura, in some Lacertilia, Oi>hidia and in some Chelonia, 
the direction of the migratory connective tissue cells is cranio-caudah 
wliile in tlie cose of a ophisthocoelous vertebra as in higlier Urodelu, some 
Anura, and some Chelonia, tho direction is revei-se of what has been stated. 
Th(»e migratory connective tissue cells cut the intervertebral zones of the 
perichordal tube into two portions, and the synovial cavity- is formed 
between these portions. The formation of the intervertebral svnovial 
cavity starts from the periphery and not from tho centre of the inter- 
vertebral element as described by the previous authoi-s. The anterior 
portion of the intervertebral zone of the perichordal tube goes to form 
the posterior part of the preceding veitebral centrum by fusion, anti 
the posterior half of the intervertebral zone constitutes the anterior 
part of tho next vertebral centrum. In the case of araphicoelous vertebra, 
the migratory connective tissue cells instead of getting in through the 
membraneous intervertebral zones, aggregate round them so as to form 
throe bonds, one behind the other. The middle band is responsible 
either, for the formation of the intervertebral ligament os in fishes, lower 
Urodela, some reptiles and in birds, or for the formation of the’ inter- 
vertebral disc as in mammals. The lateral bunds ultimately become 
cartilagmous forming the two surfaces of the vertebral-centrum So 
that neither tho notochord nor its sheaths play any part in the formation 

ot ttie mtorvertebrol ligament, although that is the opinion of the pre\'iou8 
workers* ^ 

32. Preliminary study of the embryology of Wallago attu. 

Nazir Ahmad. 

,. Wallago attu possesses a germinal-disc before fertiliza- 

tion. ihe endoderm is formed by the invagination of the margin of 
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the blastoderm within five hours after fertilization. The segmentation- 

cavity hes between the two primary germ-layers. The mesoderm makes 

Its appearance as two lateral bands, which are thickest at the Kupffer’s 

vesicle and gradually become thinner towards the anterior end. The 

notochord also becomes manifest in the region of the Kupffer’s vesicle, 

and arises from the eiidoderm. In Wallago altu, as in other Teleosts, 

the arohenteric cavity is absent, the alimentary canal arising as a solid 
structure. 

33. Cytoplasmic inclusions in the oogenesis of Qobius neilli 

Day. 

^I. K. SuBRAMANiAM and R. Gopala Aiyar, Madras, 

The cytoplasmic inclusions were studied from fixed material as 
well as infra vitam. 

The mitochondria occur as a dense cloud of granules immediately 
surrounding the nucleus. With the growth of the oocyte they were 
seen to move almost in the form of a ring away from the nucleus leaving 
a fairly clear space round the nucleus. They multiply quickly and soon 
occupy the whole area of the cytoplasm. They are not observed to 
take part in deutoplasmogenesis. 

The Golgi apparatus occurs as an irregular mass just touching the 
nuclear membrane. This breaks up and moves into the surrounding 
cytoplasm in the form of granules. Later they seem to be associated 
with fatty yolk globules. 

Fat and fatty yolk both occur in the egg. Fat seems to arise 
from nucleolar extrusions. Fatty yolk probably arises by condensation 
of material by the Golgi apparatus. 

34. Cytoplasmic inclusions in the oogenesis of Clibanarius 

olivaceus Henderson. 

M. K. Stjbramaniam, Madras. 

A description of the cytoplasmic inclusions in Clibanarius leading 
to the formation of albuminous and fatty yolk grains is given. The 
mitochondria which occur in the youngest oocytes as a circumnuclear 
nebulous cloud resolve themselves into definite granules and form a 
concentration below the cell membrane at one pole of the egg. Masses 
of mitochondria clump together and those clumps, in association with 
Golgi batonettes, seem to give rise to albuminous yolk grains. 

Fatty yolk is formed by tho enlargement of Golgi elements into 
Golgi vacuoles with subsequent condensation of fatty yolk materia! in 
their interior. 

A seasonal change was observed and it was found that when the 
river bar was open the eggs were small and contained large numbers 
of fatty yolk droplets. In summer when the bar was closed the oocytes 
were larger in size and contained more of albuminous yolk grains and 
less fatty yolk droplets than during the former period. The unmodified 
Golgi elements in this series of preparations were observed to clump 
together and give rise to albuminous yolk grains in association with 
Golgi batonettes. 

The cytoplasmic substances synthesized by the nucleolus are sent 
out as extrusions and those seem to be condensed by the Golgi batonettes 
and utilized in tho formation of both kinds of albuminous yolk grains. 


Calcutta : — Published by tho Asiatic Society of Bengal, and Printed by 

P. Knight, Baptist Mission Press. 
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1. Experiments with the Automatic Water-Finder. 

N. G. Apte. 

In the Bombay Presidency the Afiricultviral Department lias 
attempted to locate water with tlie help of the Water- KiniUog machine 
designed by one Mr. Schmidt and nxanufactured by Messrs. Mansfield 
& Co., Liverpool. The working of the machine depeinls upon the 
vertical earth currents according to the manufacturers. Accor<ling to 
the instructions that are sent with the machine it should work for al)out 
eight hours in the day. The de.sign of the machine is very simple. It 
has two chambers: the lower one is sealed and it contains a steel wire 
coil wouiul round a spindK*. In the above chamber is a ])i\ot on 
which the magnetic needle is plaee<l while working the machine. It is 
by the oscillations of this needle that the quantit\- of water is eslinuited. 
It is only in the mornings that the machine gives reliable result.s. X 
heated soil also affects the working. The maehino ha-s got its limitations 
aiid has to be worked with due caution. The successful working needs 
a well-trained operator who can differentiate V)etween the movements 
due to an underground current or otherwise, as many times certain 
factoi-s that affect the working escape notice of even a cautious worker. 
Beanies he has to be well-traine<l in the Geology of Water Supplies so 
that he can approximately fix the water-bearing locality. 

2. Reflexions on some aspects of the Geology of Bombay. 

Jayme Ribeiro. 

Tile author after reviewing the facts as observed or ascertained by 
him comes to the following conclusions : — 

1. (a) That six of the original seven islets which form the nucleus of 
the present Island of Bombay owe their origin to a sudden subsidence 
of the surrounding land ; 

(6) That this event took place after the volcanic activity that gave 
rise to the traps and breccias had ceased ; 

(c) That subsequent to thLs there have been some slight rises and 
falls in the levels of Bombay ; 

(d) That the seventh islet, Mahim, is a sand bunk. 

2. That the ja.sporised rock of Antop Hill was einittotl from a crack 
in the crust extending from the south end of the harbour to Antop Hill 
in the north. 

3. {a) That the sedimentary beds of Worli-Camballa-Malabar Hills 
were deposited by a river which flowed from the north, at a time when 
the coast line was far away ; 

(6) That the sea approached the beds by the probable subsidence 
of a vast tract of land on the west subsequent to the outbumt of scoriaceous 
trap and prior to the basaltic lava flow ; 

(c) That the sea partially covere<l the beds owing to the latc*r dip 
of 15 to the west ; 

(<Z) That the other fresh water deposits took place in lagoons earlier 
than the Worli beds. 

4. That the scoriaceous trap issued from three parallel cracks in 
the ground giving rise to («) Malal>ar-WorU-Bandra Hills, (Z>) Sowri- 
Oolanji-Rowli Hills, (c) Nowroji-Sewri Cemetery Hills. 
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is o/a ^ the harbour now 

IS, or a little bej ond it, in a north-westerly direction. 


3. Notes on the Geology of the Lower Cuddapahs. 

C. Prasannakumar and M. R. Srinivasa Rao. 

thp fipfrl" '1-^ detailed study of the Lower Cuddapahs in 

the field, several interesting facts have been noticed and these are briefly 

T paper. Special attention is drawn to the stratigraphica^ 
position of the included traps, and from their behaviour towards the 
adjacent rocks, the exact character of these trap flows is discussed. 


Probable horizon of the Nandikonda-Chintalpalem Cong- 
lomerates in relation to the associated quartzites. 

L. S. Krishnamurthy and C. IVIahadevan, Hyderabad. 

/r Nandikonda (Lat. 16" 35'; Long. 79" 18') and Chintalpalem 

(Lat. lb 3.> ; Long. 79^ 23') in Nalgonda District H.E.H. the Nizam's 
Dominions, along the north bank of the Krishna river, some beds of conglo- 
merates have been noted in association with quartzites. Due to want 
of adequate stratigraphical evidence, the age of these beds with the 
associated quartzites has not been clearly deflned. 

The paper describes the petrological characters of the various pebbles 
and the matri.x constituting the conglomerate, and discusses the probable 
horizon of tlie formation, in relation to the occurrence of old diamond 
mines in the neighbourhood. 


5. Detailed Stratigraphy of the Jumara Area, Catch. 

Raj Nath, Benares. 

The author mappetl parts of western Cutch on a scale of 1*=I mile 
in the year 1927 showing the outerops of the series of Patcham, Chari, 
Katrol, and Umia separately. An area in the western region of Cutch 
and near the village of Jumara was mapped in greater detail on a scale 
of 4*=1 mile. The Patcham and the Chari Series were sub-divided into 
26 divisions and fossil collections were separately made from each. These 
beds form a denuded dome and show a beautiful set of radial dip-faults. 
There are minor igneous intrusions in the area affecting these beds. 


6. Detailed Strati^aphy of the Nari beds west of Bagatora 
Railway Station, Sind. 

K. K. Mathur, G. W. Chiplonker, and M. L. IVIisra, 

Benares. 

The area west of Bagatora (20" 21', 67" 55') was visited and a large 
collection of fossils was made bed by bed from the Nari formation. It 
was also mapped on the scale of 1*=1 mile. The Kirthar limestone 
forms the exposed base of a dome and is succeeded on the west by 
scarps of Lower Nari, unfossiliferous Upper Nari (or Gaj) and the Mancli- 
hars. Blown sand and alluvium cover large tracts on all sides. The 
Lower Nari Series which consists of thin limestone beds interstratified 
with thick variously coloured shales, is divided into four zones, the fourth 
being further divided into five sub-zones. This zonal division of the Lower 
Nari Series in the fiekl is supported by the palsontological study of 
gastropods and nummulites. 
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7. Notes on the Geology of Vengurla. II. 

K. V. Kelkar and P. K. Lohogaonkar, Poona. 

The paper include.s supplementary notes on the Geology of Vengurla, 
results of chemical analyses and a map of the area on a scale of 1" to a 
mile. 


8. Notes on the occurrence of ferruginous quartzites in the 
Dharwar rocks of the western jjart of the Raichur 
Doab. 

H. S. Krishnamoorthy, Hyderabad. 

Parallel bands of Ferruginous Quartzites have been noted running 
in a south-easterly direction from Mudenur(Lnt. 15® 53' and Long. 7G 18') 
to the north bank of the Tungabhadra ri\'er, in broken continuity, for 
a distance of about 40 miles ; but they are best deveUiped between 
Mudenur and Kalmingi (Lat. 15® 43' and Long. 70® 32'). They have 
been found in close association with the chloritic schists of the Dharwar 
rocks. Several interesting structural features are exhibited bj' the bands, 
locally and regionally, and seem to be of the nature of interformational 
sills in the chloritic bands. The paper discusses their mode of occurrence, 
structural features, petrological characters and field relations with the 
other members of the Dharwar Series. 


9. The Gwalior Trap. 

M. P. Bajpai, Benares. 

The trap is exposed at Gwalior, Morar, Barai, Paniar, Chaura, and 
Mo in the Owahor State. It occurs in the Morar Series as sills, dykes, 
and lava nows. There are two types. One is a porph\'ritic quartz- 
dolorito containing some biotite. The other is a Hne^groined basalt. 
In both the aiigito suffered uralitization. Six chemical analyses show 
const oiicy of composition, the average values being silica 50*20, alumina 
11-73, ferric oxide 2 01. ferrous oxide 11*94, lime 10*21, magnesia 5*45, 
eoda 4*47, potash 0*94, titaiiia 1*59, phosphorus pentoxide 0*74, manganous 
oxido 0*40, and water 0*81. The values generally agree with Washington’s 

average for the Deccan Trap except that the Gwalior Trap is somewhat 
richer in alkalis. 

The ferromagnesian minerals were separated from three rocks and 
analyzed. A comparison of the ratios of magnesia to ferrous oxide shows 
that the pyroxene is richer than the corresponding rock aiul supports the 
view that crystallization enriches the magma in iron contents. 

The helium ratios for these rocks determined by Dr. V S Dubev 

which agrees with the Upper pre^ 

10. Notes ^ Deccan Trap in Pa^ of Gulbarga and Osmana- 

bad Districts, Hyderabad State. 

C. Mahadevan and L. S. Krishnamtjrthy, Hyderabad. 

Parts of Gulbarga and the whole of Osmanaharl 
with Deccan Trap flows lying mostly in 
parts of Oamanabod district, several escaromentH 

‘•’O “"d 4uen« oftZe 

the water-bearing capaeity of the di^rent ■" 



4 


Twenty-first Indian Science Congress. 


1 1 . The Outcrop of the Deccan Trap at Jakhmari in Sind, and 
its Contact-metamorphic Effect. 

K. K. Mathub and Bhaskar Rao Vaddadi, Benares. 

The trap is a porphyritic medium-grained dolerite, consisting of 
labradorite, augite, magnetite, and glass, which is yellowish orange in 
thin sections. The pyroxene has a biaxial angle of 62''. A chemical 
analysis gave silica 46’24, alumina 14*68, ferric oxide 8*13, ferrous oxide 
4*16, titania 1*14, lime 12*04, magnesia 6*62, soda 4*42, potash 0*22, 
carbon dioxide 0*51, water 2*60, total 100*76. Both in its chemical 
composition and in the nature of pyroxene it differs from the typical 
plateau basalt of the Deccan Trap. 

It is probably a lava flow and dips towards W 20° S at an angle of 
50 \ At its bottom occurs a metamorphosed felsite-looking rock with 
porphyroblastic texture. The recrystallized minerals are albite, anorthite, 
calcite, some magnetite, and a palagonitic substance. Its composition 
is silica 40*47, alumina 20*69, ferric oxide 2*40, ferroxis oxide 1*29, 
titania 0*18, lime 20*84, magnesia 1*65, soda 4*92, potash 0*48, carbon 
dioxide 7*10, water 0*25, total 100*27. It appears that the rock is a 
calcite-hornfels and has probably resulted from the contact-metamorphism 
of a calcareous clay. 


12. Geology of Pavagad Hill. 

V. S. Dubey, Benares. 

This hill has previously' been studied by W. T. Blanford, L. L. Ferraor, 
and E. J. Beer. Detailed mapping carried out by the author in colla- 
boration with K. K. Mathur shows that rhyolite and basalt are not inter- 
bedded. It was originally an isolated terraced hill of basaltic lava flows 
typical of Dcccan Trap. It was intruded by an ultrabasic magma rich 
in olivine crystals, with which considerable amovint of basic tuff was 
also thrown out. This was followed Ijy the eruption of acid material from 
several vents giving rise to rhyolite. The turret at the hill top is an 
intrusive plug and not the remnant of a bed of rhyolite. Flows of 
rhyolite occur on tho surface at all levels showing that this was the last 
phase of igneous activity and w<is much later than the Deccan Trap. 
Complete analyses and petrographic descriptions of basalt, tuff, olivine 
gabbro, and rhyolite by the author are given in the paper, together with 
determinations of radio-activity and helium contents. The helium ratio 
for an acid felsite indicates an ago of 5-5*9 million years which 
corresponds to the Miocene period and indicates an age later than that 
of tho Dcccan Trap. 

13. The Trap of Pali Hill, Bandra, Bombay. 

V. R. Khedkab, Benares. 

The rock is compact and greyish black. The fracture is subcon- 
choidal, and tho broken edges are sharp like tho Trap of Malabar Hill 
with which it agrees in all details. A chemical analysis gave silica 51*36, 
alumina 18*19, ferric oxide 017, ferrous oxide 10*80, magnesia 1*11, 
lime 8*38, soda 4*71, potash 1*09, water 1*82, titania 1*04, phosphorus 
pontoxicle 0*08, manganous oxide O' 17, carbon dioxide O'OO, total 99*94. 
A thin section shows felt^Hko laths of felspar in a ground -mass of granule 
uugite, iron ore, and dark brown glass. Olivine^ is extremely rare. A 
micromotric analysis gave plagioclase 29*3, augite 20*2, iron ore 9*8, 
and gloss 41*7. Following the nomenclature of Washington the rock 
may be termed andesino-andcsite. 
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14. The Granophyres, Rhyolites, and Trachytes of Western 
Salsette. 


K. K. Mathur and V. R. Khedkar, Benares. 


The rocks from this area have previously been stuciiecl by 
M. S. Krishnan, K. K. Mathur and P. R. Jagapathy Naidu. Chemical 
analyses and inicrometric metisureiucnts of a large collection made by 
the author have been canied out. The magmatic relationship of the 
isolated occurrences are indicated by the following data 


Area. 


Percentage of 

MODAL QUARTZ BV 
WEIGHT. 


Tot.vl silica 
(Average). 


(1) Utan and Dongri 

(2) MacUi and Salsette Fort 

(3) Kharodivadi and Manori 


40-98-49-74 
40-9 1-43- 15 
11-48-20-20 



The avithors conclude from the above that the rocks (Clranophyres and 
Rhyolites) of the first two areas are derived from a common source, where- 
as the rocks of Kliarodivadi and Manori are poorer in silica and 
coiTcspond to granophyric trachyte. 

As has been pointed out by previous workers that the lavas of this 
group flowed out on the coastal plain of marine denudation and ai>pear 
to be later in age than the Deccan Trap of the Western Ghats. 


lo. A note on the Petrified Palms from Mohgaon Kulan, 
District Chhindwara, C.P. 

K. P. Rode, Benares. 

This article deals with a number of specimens of petrified palms 
collected by the author during the last four years from a small village 
Mohgaon Kalan in the Chhindwara District, C.P. In two previous 
articles the author has described in detail the anatomical characters of 
three now species of fossil palnns from this area. In the present aiticle 
three more species of palm stems have been briefly described fioin the 
.same collection. They necessitate the creation of the following three 
new species : — 

Palmoxylon comjiactumt P. mohgaonensis, and P. invagiunttim. 

There are several specimens of fossil palms still awaiting investiga- 
tion and are likely to yield some more new species. 

All these specimens come from the Upper Cretaceous Intertrappean 
Beds. 


16. On Rhizopalmoxylon pencHiensis sp. nov. — a fossil palm 
root from Mohgaon Kalan, District Clihindwara, C.P. 

K. P. Rode, Benares. 

The specimen described in this article was collected by the author 
along with a large number of petrified angiospermous plants from the 
above locality. 

Of the few root types obtained from this area the one described 
here is the most abundant and conspicuous. The preservation in silica 
is excellent giving the minutest details under the microscope. The typo 
of anatomy observed in the specimen is essentially the same as that in 
the living representatives of the palm family. As this find is almost the 
first of its l^d in India comparision with other fossil palm roots from 
this country is not possible. The author has attempted a comparision 
with the few fossil palm roots described from other countries, as also 
with the numerous types of roots of the living palms. The specimen is 
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assigned to the form genus Rhizopalmoxylon, Felix, while the specific 
name is froin the important river Peach flowing close by. The specimen 
lelongs to the Intertrappea-n beds of Upper Cretaceous age. 

17. A note on a Fossil Dicotyledonous Wood from Mohgaon 
Kalan, District Chhindwara, C.P. 

K. P. Rode, Benares. 

In tliis article the author has briefly described the anatomy of one 
of the se\’eral specimens of fossil dicotyledonous wood collected from the 
intertrappean rocks of Mohgaon Ivalan. The specimen described here is 
characterised by medullary rays, mostly one cell thick, separating groups 
of large wood vessels which are very commonly in pairs. The annual 
rings, though present, are not conspicuously marked off untler high 
magnification. 

The author in attempting to compare the anatomical details of this 
wood has noted the extreme difficulty of such a comparision in the 
absence of any regular scheme of classification of dicotyledonous }>lants on 
the anatomical basis. Of the few dicotyledonous plants ha^•ing medullary 
rays one cell thick the nearest approach, so far as the author is aware, 
appears to be Jiiglans. The author has therefore provisionally named 
the fo.ssil wood as Parajxigloxylon mohgaonensis suggesting thereby not 
the generic identity with Juglan-9 but its close approach. 


18. Palaeontological Study of Nummulites from the Laki 

Dome and the Hills near Bagatora. Sind. 

Raj Nath a7id M. L. Misra, Benares. 

During the course of the field work when a zonal sub-division of the 
Lower Nari was being attempted, a large collection of fossils was made 
bed by bed from areas west of Laki (26 16', 67^ 57') and Bagatora (26 
21', 67” 65'). The palaeontological results based on the study of the 
nummulites support the proposed division of the Lower Nari Series into 
four zones, and the further clivision of the fourth zone into five sub- 
zones. These divisions are characterised either by certain restricted 
species or by a suite of species. 

19. On a fossUiferous quartzite from the Trichinopoly 

Cretaceous. 

L. Rajia Rao and C. Prasannakumar. 

The paper describes a fossiliferous quartzite from the Trichinopoly 
Cretaceous. In micro-sections the rock is a typical quartzite, showing a 
regular mosaic of quartz grains. Corals like Heliastrea, Hotocoinia, a few 
foraminifers of the family MiUolidoj, and abundant alga? — chiefly 
Litfiothamnion — are the common fossils. The rock must originally have 
been a fossiliferous sandstone, subsequently silicifled. Such a .secondary 
fossiliferous quartzite is a very unusual typo of rock and is therefore of 
interest. 

20. Rhynchonellids from the Bagh Beds near Cheerakhan, 

Gwalior State. 

Raj Nath and Chiplonkar, Benares. 

The Bagh beds, constituting the marine facies of the Cretaceous 
of the Narbada valley, have, ever since their discovery by Col. Keatinge 
in 1850, been a subject of considerable interest because of the faunal 
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contrast they present to the Trichinopoly Cretaceous. So far echiiioicls 
and ammonites have been described from the Bagh beds and on the 
basis of the echinoids Duncan has tvssigned the Cenomanian age to this 
formation. The authors describe a Rhynchonellitl fauna from these 
beds, which is characterised by fine acute ribbing regularly dovelopetl, 
a hypothyrid tq sub-mesothyrid collared foramen, pear-shaped muscle- 
areas and weak dorsal medium septum. These characters indicate 
Cretaceous age. 


21. Revision of the Jurassic Brachiopod Fauna of Cutch. 

Raj Nath, Benares. 

The author, during his field work in the year 1027, made a largo 
collection of Brachiopod fauna along with other invertebrate fossils 
from the Jurassic beds of Cutch. The last detailed investigation of the 
brachiopods from this area was made by Dr. Kitchin in the year 1900. 
In view of the recent advances in our knowledge of the brachiopod 
group made since then, the author thought it necessary to undertake a 
revision of this fauna. The important results of this investigation, 
embodied in this paper, are : — 

(1) the creation of four new species {Lobothyris soorkaensis. Loboido- 
thynaj patchaniensis, L. ? kitchini, and Streptorhy}ichus ? junuirensis), 

(2) a revision of the geological range of certain species, 

(3) possible extension of the Productus beds of the Salt Range to 
some parts of Cutch deduced from the occurrence of a derived Palfeozoic 
form in the Jurassic beds. 


22. Pal®outological Study of Gastropods from the Laki Dome 
and the Hills near Bagatora, Sind. 

Raj Nath and G. W. Chiplonkar, Benares. 

While working out the zonal sub-divisions of the Lower Xari, an 
extensive collection of fossils was made from areas west of Laki (20^ 
16', 67° 57') and Bagatora (26° 21', 67° 55'). The gastropoiLs from this 
collection wore taken up for palceontological study. As the collection 
was 'uade bed by bed, it has been possible to stiuly the vertical distribu- 
V -®” ,, species ; as a result of such work the Lower Nari Series is 
divided into four zones, the uppermost of which is further divided into 
hve sub-zones ; ^ that palaeontological results ai-e in agreement with the 
field evidence. The study of nummulites also support these results. 


23. A New Species of Oxyglossus from the Frog- Beds of 
Warh Hill, Bombay Island. 

G. W. Chiplonkar, Benares. 

The small frogs from the Frog-Beds of Bombay Island have long 
smw been known ^ O^njolos^s puMlln^ (Owen). A recent collection 
of these fossil frogs from the Frog-Beds of Warli Hill, on the west coast 

a »e'v species of frogs occurring associated 
with OTy. p,4stllus Owen . It probably attained a slightly bigger size 
than Oxy pr^xllxm (Owen) ; the length of the head is a little less than 
the width ; the sacral vertebra, including ilia and ischia, is more than 
two-thirds of the vertebral column and the posterior limbs are one and 
two-thirds times longer than the body. Other associated fossils are 
nunute Crustaceans and carbonised vegetation. 
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24. On a Stegosanrian humerus from the Lameta beds of 
Jubbulpore. 

D. K. Chakravarti, Benares. 

Tho author describes the left humerus of a Stegosaunan dinosaur, 
which was collected by him from near the junction of the mottled nodular 
bods with the upper limestone exposed on top of the Chota Simla hill 
at Jubbulpore. No other humerus of any other orthopodous (omithis' 
chian) dinosaur has yet been found in India. The present find is there- 
fore of considerable interest. 

The hiuperus described cannot be assigned to the only known Indian 
orthopod, Lamelasaurus indicus, in the absence of any humerus found for 
the latter. On the other hand, considering the small size of the present 
bone and the fact that it has been found on a horizon which is sixty 
feet or more above the horizon of L. indicus, it may be regarded as 
belonging to a different species and perhaps to a different genus. 


25. A study of Equine Molar Teeth from the Older Gangetic 
Alluvium of Benares. 

D. K. Chakravarti and Bhaskara Rao Vaddadi, Benares. 

The authors describe two equine teeth, one the first left lower molar 
and the other the first right lower molar, obtained from the Older Gangetic 
Alluvium in the District of Benares. No equine molars have yet been 
reported from the same formation. This justifies a detailed study of 
these teeth. After comparing the present teeth with all the available 
homologous teeth described or figured, or exhibited in the Indian 
Museum in Calcutta, the authors come to the conclusion that one of 
those shows strong affinity with a specimen of Equus namadicua, and that 
the other appears to be a new species. 


26. On the systematic position of Lametasaurus indicus. 

D. K. Chakravarti, Benares. 

The name Lametasaurus indicus was provisionally proposed by 
Dr. Matley for the so-called Indian Stegosaurian, which is represented 
by a sacrum, a pair of ilia, a left tibia, two lateral spines and many 
scutes. Later, a number of tabular scutes and a terminal caudal plate 
were also known. According to Dr. Matley this Indian specimen 
approaches the genus Ovioaaurus in most respects. This latter genus 
closely resemble Stegosaurus, and as such L. indicus has been placed by 
Dr. Matley in the family Stegosaurido;. But in the second revised 
English edition (1932) of ZittePs text-book of Palaeontology, Vol. II, 
it has been provisionally placed in the family Nodosaurida 2 . This is 
perhaps duo to the fact that the tabular scutes resemble those of 
Palo’oacincuM, other scutes and spines those of Polaeanihus and the 
terminal caudal plate that of Ankylosaurua — all these three genera 
coming in Nodosaurido;. 

The present author points out that the tibia referred to L. indicus 
cannot belong to a Stego.saur or a Nodosaur, because, unlike the lat^r 
two the former has got the greatest diameters of the expanded extremities 
lying nearly at right angles to one another — a character to be found in 
the Coratopaid® and Camptosaurus. This necessitates the separation of 
the tibia from the material, the rest of which may be assigned to the 
same species and placed in the Nodosauridro with greater certainty. 
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27. Auriferous quartz in the Dharwar Rocks of the Raichur 

Doab. 

S. K. Mukerji, Hyderabad. 

Auriferous quartz reefs and veins in the Dharwar rocks of the Raichur 
Doab. have long been noted as evidenced by numerous scattered old 
gold-workings. The Geological Survey of H.E.H. the Nizam's Govern- 
ment directed their attention to this occurrence with a view to obtain 
an intimate knowledge of the geology of the area from an economic point 
of view. 

The paper gives a summary of the salient geological factors bearing 
on the occurrence of gold in relation <o tlie hornblende schists and the 
associated gneisses. The peripheral distribution of the old gold workings 
in the schists in proximity to the gneisses, the blue quartz reefs and 
their relation to the Dharwar schists and to the gneisses, especially 
at their contact with the schists, are discussed. 

28, The manufacture of refractories from Indian magnesite. 

H. K. Mitra, Jamshedpur. 

Deposits of very pure magnesite found in the Mysore State and 
owned by the Tata Iron and Steel Coinpanj* are used in the manufacture 
of refractories at Jamshedpur. The two forms in which this refractory 
material is used are (1) ^ pea ’ size magnesite, and (2) Brick. The first 
stage in the manufacture of either of these varieties is the ' dead-burniiig ' 
of the raw magnesite. The extreme purity of the Indian magnesite 
compared to that of Austria, which at one time was the only source of 
magnesite supply, makes the ‘ dead-burning ’ of the former difficult. 
Technical details are given to show how this has been overcome- The 
‘ dead-burning ’ is accomplished in one process, without any preliminary 
calcination, in a specially designed gas kiln at a temperature of ICoO C. 
The dead-burned material is then crushed and screened to produce ‘ peas ’ 
or else pulverised to a fine powder and molded into brick. The bricks 
are burned in a rectangular down tlraft kiln, along with chrome brick. 
Physical, chemical, and microscopic tests of the magnesite brick are given. 

The problem of recovery of carbon dioxide is also discussed. 
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1. Ecological studies of Pink Bolhvorm {Platyedra gossypUUa 

Saunders). 

M. Afzal Husaen*, M. Haroon Khan, arid Nazir Ahmad, 

Lyallpiir. 

The Pink Bollworm is a serious post of cotton in certain parts of the 
Punjab and negligible in others. The clifTert'nces in attack are due to the 
differences in climate which greatly affect its procreation. Tlie latter is 
much higher in places of high incidence than in places of low incidence. 

It has been established that temperature and humidity iveting on 
both the pupee and the adults influence egg-laj ing. The most favourable 
temperature for the development of gonads and the deposition of eggs 
lies between 75*F. and 82®F. and of humidity from about 70 to 95°f,, 
while the moths emerging from the pupa 2 kept at 92 F. or above are 
devoid of fully developed sperms. 

The data collected further show that oviposition under natural 
conditions was highest when the mean maximum temperature acting on 
the pupse and the adults was about 90‘F., mean minimum 72^F. and the 
relative humidity 70% or more at 8 hours. 

On the basis of these results it is possible to predict the incidence of 
Pink Bollworm at any place. In places where the pest becomes active 
at the time of the fruiting of cotton and the climatic conditions are favour- 
able for its oviposition it will be serious but not in others. 

2. On the bionomics and distribution of Herdmania pallida 

Lahille {Rhabdocijnthia pallida Herdman). 

S. M. Dass, Lucknow. 

The genus Rhabdocynthia has, according to the law of ijriority, been 
re-named Herdniania by the author. It is studied as a tjqoe of the Tunicata 
in almost all Indian Universities instead of the European genera Ciona 
and Ascidia. Our knowledge of Herdtnania has hitherto been very meagre 
and incomplete ; in fact, little work was done on any Indian oscidian since 
Herdmem’s visit to Ceylon in 1906. 

The following is a summary of the author’s investigations into the 
bionomics and distribution of this typical Indian mon-ascidian : — 

The animal is found in the Gulf of Manaar at a depth of 5—12 fathoms* 
extending as far as 10 miles from the sea-shore. The animal has also 
been reported from the Indian, Pacific and Atlantic Oceans and from the 
Malayan Seas and the West Indies. 

The bed harbouring H. pallida has been called a * chank-polychivte 
formation^' as the association between the three animals is almost constant. 

It is a solitary animal and is usually found in groups of 10-12 
individuals. It remains attached to the substratum by a 'foot' formed 
by the test ; it is often found attached to shells of living chanks {Turbinella 
pyrum and T. rapa) and in such cases the association offers a typical 
example of commensalism. 

The food consists mainly of diatoms, algse, and infusorians. 

Besides the constant ciliary water-current passing through the body, 
the animal takes to voluntary regular contractions of the body and 
siphons at intervals, which serve as aids to respiration. 

H. paUida is hermaphrodite and oviparous. 
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3. On the external characters of Herdmania pallida. 

S. M. Dass, Lucknow. 

A description of the external characters of mon-ascidians is important 
as in most systems of classification, the external characters form an 
important criterion for the identification of species. 

The follo^ving is a summary of the chief characters noted : — 

The body is oblong or peai -shaped, about 9*5 x 7x4 cms. in size, 
with a foot about 3-4 cms. long, which remains imbedded in the sand. 
The foot is absent when the animal is attached to a hard surface. 

The colour of the body is distinctly reddish on account of bright red 
patches in the test formed by the red-pigmented knobs of the blood- 
vessels. Herdman’s (1891) description of the colour of H. pallida has 
been revised and corrected. 

The test is more or less transparent in young animals but usually 
becomes opaque in the adult. 

The branchial and atrial apertures are both 4-lobed, the atrial aperture 
being almost upright and the branchial always somewhat lateral. 

The spinules, on which Lacaze-Duthiers and Delage try to base the 
identification of species in CjTithidae, are absent from the external surface 
of H. pallida. 

4. On the presence of nerve-cells, nerve-fibres, and receptor- 

cells in the test of Herdmania pallida . 

S. M. Dass, Lucknow. 

This is the first time that structures comparable to nerve-cells and 
nerve-fibres have been demonstrated in the test of an ascidian. The 
general test, and more specially the test of the siphons, is very sensitive 
and contracts on a slight disturbance of the water in which the animal 
lies. A pin-prick on the test of any of the two siphons causes an immediate 
contraction of that siphon. This suggested the possibility of the nervous 
tissue being present in the test to enable the animal to feel the prick. 
The nerve-cells and fibres were discovered after staining with methylene 
blue and methyl-blue eosin. The cells lining the vascular ampullae, 
present in the test near its outer surface, have a special supply of fine 
nerve-fibres and act as receptor-cells. Some receptor-cells are also found 
scattered in the superficial layers of the test. All the nerve-fibres ulti- 
mately join the nerves emerging from the nerve-ganglion. 

5. On the mantle and the atrial cavity of Herdmania pallida, 

with a note on the role of the muscles in producing 
movements in the animal. 

S. M. Dass, Lucknow. 

The mantle of Tunicata, enclosing the largo atrial (or peribronchial) 
cavity, is the body-wall proper of the animal lying just beneath the 
Hordmon (1900) gave a short account of the mantle of H. pallida, but he 
makes no mention of the form, structure, arrangement, and particular 
function of the different sots of mijscles. . 

The results of the present investigation may be summarized as 
follows : — 

The mantle consists of an outer ectoderm of squamous epithelium, 
a middle layer of parietal mesoderm and an inner ectoderm that lines the 

atrial cavity. , e 

The outer ectoderm is turned in right down to the base oi tn 

2 siphons forming a stomodaeum and a proctodasum. 
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The muscles of the mantle, confined to the ontero-dorsal half of the 
body, control the different movements of the tmiinal which are described. 
The mxiscles can bo arrimged into (a) the bronchial group, (6) the atrial 
gioup, and (c) the brauchio-atrial gioup. Besides those a strong sphincter 
muscle is present at the biise of each of the two siphons, which can close 
the internal siphonal aperture. 

The atrial caWty is divided into a right and a left half due to the 
fusion of the branchial sac with the mantle along the midventral line of 
the body ; but tlie two halves are continuous dorsally. 


6. On the spicules found in the test and the mantle of 

Herdmania pallida. 

8. ]\I. Dass, Lucknow. 

Herdman (1885) gave a description of calcareou.s spicules in Tunicata 
and later (1891) fountled the genus liUabdocynthia {Herdmania) on their 
presence. He mentions only two types of spicules — tlie knob-headed and 
the apindle-ahaped varieties. Tlic author luis foimd a third variety — the 
pipette-ahaped spicules — which seems to have been overlooked by Herdman. 
Mention has been made of the spicules tending to run in cnslieathed 
bundles — a character constant in the last tw’o t\mes of spicules. The 
spicules ftrs a 11 of tho ochiuutcd vc^vioty , 

The spicules have been classified by the author, according to their 
61 ZO, into meg^cleres and microscleres— the fonner found in the mantle 
and walls of blood-vessels and tho latter in the test only. The character 
ot the megosclerea to pierce almost every organ of the body, except the 
tie&vtf nacl not bcon obs6rve<l so far. 

7. On the neural gland, nerve-ganglion, and dorsal tubercle 

of Herdmania pallida. 

S. M. Dass, Lucknow. 

Aacidia and Ciona, the accounts of w'hich are used in Indian 
Umveraiti^ while dissecting tho form Herdmania, the nerve-ganglion is 
aoraai to the neural gland, wdiich again is situated dorsally to the ciliated 
tuoercJo. But m Herdmania it is the neural gland that is dorsalmost, and 
this lies the i^rve-ganglion. a condition reverse of that found in 
fii« 1 The duct of the neural gland opens bv a ciliated 

^ dorsal tubercle which consists of two spirally- 

projections on a broad base. The structure of tlie neural 
an excretory function, while tho ciUation and rich innerva- 
Th« tubercle points to a sensory function of this organ. 

between the duct of a gland (the neural gland and a pre- 

purM^Sdental'''’®"' tubercle) seems to be secondary ^d 

8. On the anatomy and histology of the alimentary canal of 

/zeromanta pallida, with an account of the digestive 

glands and the method of carbohydrate storage. 

S. M. Dass, Lucknow. 

in mo„.a«cidians witra toclisfed ' carbohydrate storage 
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The branchial sac has 10 folds on each side instead of 9 as stated by 
Herdman. Each stigmatic area hits 5-6 stigmata and the animal has 
about 400,000 stigmata in all. 

The dorsal lamina has 20-30 tentacular languets. 

The cndostyle contains four rows of glandular epithelial cells and a 
median row of cells with very long cilia. 

Orton *8 conclusions about the mode of feeding in ascidians are con- 
tinned. 

The oesophagus has four tleep grooves through which the food- 
laden mucus-thread passes in a spirally coiled state into the stomach. 
The rectal a]5crture is bounded by four lips. 

Tlie ‘liver', consisting of a right and a left lobe, is made up of c»ca 
of a single layer of glandular cells and opens into the stomach by several 
apertures. 

The pyloric gland, consisting of tubules ramifying in the wall of the 
gut and opening by a single aperture into the mid-intestine, seems to be 
pancreatic in nature. 

Carbohydrate is stored in the form of starch-granules found in the 
liver and in the stomach wall and to less extent in the walls of the mid- 
gut and oesophagus. 

0. On the blood-vascular system of Herdmania pallida vith 
an account of the histology of the blood. 

S. j\X. Oass, Lucknow. 

The cireulatorv system of Ascidia was fully described by Herdman 
in 1800 and that of Polycarpn by Lacaze-Duthiers and Delage in 1893. 
Ibit the blood-vascular system of Herdtnania differs in several respects 
from that of Ascidia, though it resembles that of Polycarpn in certain 
respects. 

The following chief features have been recorded : — 

The blood contains 7 different types of corpuscles. 

The valvular arrangement in the heart is described. 

The ventral aorta, the dorsal aorta, the branchio-visceral vessel and 
the cardio-viscoral vessel are the chief vessels. Definite vessels, supplying 
blood from the heart to the gut and gonads, are described for the first 
time as also the origin and distribution of the test vessels. 

The course of circulation is briefly described together with an account 
of the periodical reversal of the course of circulation. 

10. On the anatomy and histolog^^ of the reproductive system 
of Herdmania pallida. 

S. M. Dass, Lucknow. 

The genital organs of the Cynthiinre had been worked out in some 
detail by Locazc-Duthiers and Delage in 1893. But their observations 
are mainly on some species of Cynthia, icrocosniua and Forbesella, and 
the descriptions do not hold good for the genus Herdmania which is the 
fourth member of the sub-family. 

The author's findings may be summarized as follows : — 

There are two gonads consisting of 10—25 hermaphrodite lobes* 
Each lobe has a distinct spermatic and an ovarian region. 

Each gonad is provided with a vas-deferens and an oviduct. 

At least throe types of sperms can bo distinguished. 

Besides the usual layers the ov\im of H. pallida has an extra-investing 
niombrano which has boon called the inner chorion. This type of egg is 
described hero for the first time in Cynthiime. 

H. pallida is protogjTious. The genital products pass through the 
atrial siphon (cloaca) into the sea, where fertilization takes place. 
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11. On two new Monostomes (Trematoda) from Avian hosts 

in British India. 

G. D. Bhalerao, Muktesar. 

Two now Monoatomes : Notocotulus babai from the ca'ciim of ^lihus 
migrans govinda, Rangoon and CycloccBlium shavadi from the thoracic 
cavity of Urocissa Javirostris cucuUatn, Muktesar, have been described. 
The new’ species have been compared with the related species of their 
respective genera. The affinities of the new species with those allied to 
them are thoroughly discussed. J\'. magniovntnji Yamaguti, 1934, has 
been regarded as synonjun of atlenuatus. \ kej’ to all the know'll 
species of Notocotylus from the avian hosts has been given. The status 
of tho various genera so far inelutled in Cyclocoelidsr lias been reviewed. 

This is tho first occasion on wliich Monostomes are being recorded 
from this countrj-. 

12. A preliminary note on the nephridia and their fxinnels in 

the leech Hirudinaria. 

M. L. Bhatia, Lucknow. 

Hirudinaria granulosa, the common Indian leech, is the tj'pe dissected 
in almost all the Universities in India. Tliis leech possesses seventeen 
pairs of nephridia, metamerically disposed from segments VIII to XXIV, 
each wdth a definite external nephridial pore. Hitherto proper attention 
has not been paid to the structure and disposition of the fiuuiel and pre- 
parations made in the laboratories by teachers and students have in- 
variably lacked a funnel. The author has recently been able to mako 
mounts of the funnel from several nephridia in the testicular region. It 
lies in a blood sinus surrounding a part of each testis. If the dorsal half 
of a testis sac is mounted, on a slide in a drop of salt solution, from a 
freshly killed leech, the ciliary movements clearly indicate the presence 
of tho nephridial funnel. The funnel appears as a mass of a large number 
of horse-shoe shaped cells, which are irregularly arranged and possess 
rows of cilia upon their free borders. Each horse-shoe shaped cell re- 
presents either a separate funnel or probably a lobe of a large crumpled 
funnel. 

13. Gaps in our knowledge of the Indian Protozoa — I. Cilio- 

phora. 

B. L. Bhatia, Bombay. 

The object of this paper is to survey the Ciliophora so far recorded 
from different parts of India, and to indicate tho provinces from where the 
records are scanty. Attention is also directed to tho familie.s not so far 
knowTi from India. It is hoped that thi.s will stimulate further research. 

14. Gaps in our knowledge of the Indian Protozoa — II. 

Sporozoa. 

B. L. Bhatia, Bombay. 

Completo list of the Sporozoa so far recorded from India together 
with the hosts in which they are known to occur, has been compiled, and 
it is proposed to publish it later as a check list for the benefit of the 
medical and veterinary workers and others interested in the subject. 
Certain gaps in our knowledge of tho Sporozoa in India will be pointed 
out and some problems for future w’ork suggested. 
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15 . On some gregarine parasites from some polvch^tes from 
the Andaman Islands. 

B. L. Bhatia and S. B. Setna, Bombay. 

in th? {S.B.S.) during a stay of five months 

Dolvoh^^^^ ^ Islands exammed the gregarine parasites from’ four 

Le^beint f f permanent preparations. The hosts 
are being identified by the Indian Museum authorities. 

r.., 5*°^^ ^.—Contains in its intestine Lecudina ap. very similar to 
Lecudina aphroditce (Lank.). ^ ^ 

^.—Harbours in its intestine four or possibly five distinct 

(Crawleyf^'^*"“ identical with Ulivina rhynchoboli 

/S^o/aat^/tora ap. — The organism suggests comparison with Stomato- 
phora ^jnplex Bhatia, but the sucker has no central mucron. 

(3) Septate gregarine. Certain characters re*call the more complete 
segmentation m Metainera and Tcemiocyatis. 

(4) Coniortiocorpa praahadi^ n.g., n.sp. 

Host C. — Harbours in its coelome Nematocyatia ap. 


16. A note on the origin of the tonofibrill^e in insects as 
exemplified by a Cecidomyid (Diptera). 

P. Sen, Calcutta. 

The muscle fibres in this insect at their attachments with the body 
wall become highly fibrillated. These fibrillations are continued in a 
converging manner towards the inner border of the dermis. Difference 
of opinion exists as to the origin of these fibrills. Some hold that these 
are chitinous in structure and originate from the cuticle. Others including 
Tillyard and Keilin regard them as hypodermal in origin. The present 
author recently observed that these fibrillfe in the Cecidomyid larv» 
are formed by the special secretory activities of the nucleated hypodermal 
cells at the base. This observation thus supports the views held by the 
latter school of observers. 


17. The Cuckoo-Shrikes of Calcutta. 

S. C. Law, Calcutta. 

Three distinct species referable to two genera are noted from enWrons 
of Calcutta and contiguous districts. Distribution, status, and movements 
discussed. Available records meagre or insufficient. 

LcUage tn. melaachiata Hodgs. — A winter visitor. Time of arrival 
and departure. Data available from author’s own records. Habits and 
habitat with reference to migratory area in Lower Bengal described. 

Lalage aykeaii Strickl. — Occurrence in Bengal. Confusion as regards 
status in its range around Calcutta. Mr. Hugh Whistler’s note (The 
Vernay Survey, J.B.N.H.S.f XXXVI, 346) in so far as it mentions this 
species as ‘ clearly a rains visitor from about June to September ’ is 
erroneous and misleading. Author’s observations fairly ample and 
conclusive, indicating that it is a breeding and resident species. Habitat 
and nesting area discovered. Young and juvenile coloration described. 

Oraucalua macei Less. — The form found about Calcutta is according 
to Whistler Oraucalua javenaia macei. Extremely meagre record of its 
occurrence. Its status discussed and haunts described. 
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18. A note on the juvenile coloration of some Himalayan 
birds. 

S. C. Law, Calcutta. 

Four species of tlio Faniily Timaliidce are dealt with, viz. Stachy- 
ridopftis r, ntficep/t Blyth, Pacndominla c. castaneiceps (Hodgs.), Fulvetto 
V. viuipectus (Hodgs.), and J.riiliis J. flavicoUis (Hodgs.). All collected from 
Darjeeling and Sikkim. No published record of their juvenile coloration. 


19. Observations on the movements of DendroiiayUlmA indicvs 
((hiicl.) in the vicinity of Calcutta. 

S. C. Law, Calcutta. 

The author's observations regarding this species tend to show that 
its movements become so pronounced in April and September a.s to be 
alino.st comparable to the migratory movements of some Flycatchers 
which visit Lower Bengal. Mentioncfl lus winter migrant in both editions 
of the Fauna. Blyth’s record ‘ at all seasons ’ in the vicinity of Calcutta. 
Doubt still exists as to its status. No breeding area near Calcutta yet 
discovered. 


20. A note on the variation."!! in the gastric armature of some 
South Indian Decapod Crustaceans. 

A. Ramakri.shna Reddy, Annamalainagar. 

The gastric armature in six common South Indian Decapods is 
described. The general plan of the mechani.sm is the same in all of them ; 
but the structural details especially of the cardiac an<l urocardiac ontiou. 
larizations, the nature of the denticle's and the distribution of setje vary 
considerably. The variations are apparently correlated with the nature 
of the food. 

The gastric mtisculature is also varied in correlation with the develop- 
ment and disposition of pylorics and zygocardiacs. 

The gastric armature of Penasus is peculiar in that six .sharp denticles 
occur dorsally in the oesophagus which may serve for preliminary rethiction 
of food, before it is subjected to the process of straining anti mastication. 

The gastric armatures present a well graded series of coniplexities. 
Cerataspia 7nontroatia described by Bonier presents the most primitive 
/The gastric armature of PenfBu.<i is intermediate between this 
primitive and more advanced types. Nephropa and Aatocua come next 
in the series followed by Hermit-crabs, Albunea, Field-crab and Qelaftiinua 
in the order of complexity in the gastric armature. 


21. On the origin and development of the pharyngeal gland- 
cells of earthworms. 

K. N. Bahl, Lucknow. 

In 1917, Stephenson described the microscopic structure of the dorsal 
l^oryngeal thickening in 3 species of Pheretinia and also in Hetodrilua, 
He denied the glandular nature of the pharyngeal bulb and held that the 
so-called gland-cells are to be looked upon as of peritoneal origin. In 
1920, Keilin demonstrated that the pharyngeal dorsal bulb was a true 
salivary gland. The present paper deals with the origin and develop- 
ment of the gland-cells based on a study of the early embryos of Pheretima, 
hnnipito (Megaacolex), and Eutypheeue. 
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22. A note on the anatomy of Rachiselltis vroetennissus 

Blanford. 

JX. V. Skshaiva, Annamalainagar. 

The study of tlic anatomy of JRachisellus prcetennisstis has shown that 

radiila and reproductive system are strikingly different from that of 
Hachisellus puyictatxts Aiiton* The differences Are more marked than 
what may be expected between species of the same genus. In the radiila 
of Rachiselliis prcetermissus the central is large and rounded and the laterals 
are arranged in oblique series. These are features characteristic not of 
the genus Rachisellusy but of Rachistia, a genus recorded till now from 
South Africa. What has been known as Rachisellus prcetermissus appears 
to belong to the genus Rachistia. 

23. Anatomy of Melania {Rodina) crenulaia (Desh.) var. 

tirouri. 

R. V. Seshaiya, Annamalainagar. 

The paper is a study in the comparative anatomy of the Indian 
Melaniidse. Melania cremtlala, var. confusa (Dohm), Melanaides acabra 
(Muller), Acrostoma haccata, Acroatoma reei>it Paludomaa regalata, Palu- 
tlotnua blanfordiana, Stomatodon atomatodon have been examined. The 
anatomy of Melania crenulaia is discussed in detail. The reproductive 
system in Melania and Melanoidea shows interesting features. In the 
male the lower part of the genital duct is in the form of a, wide, partially 
open furrow. In the female a brood pouch is developed under the mantle 
floor. The oviduct is a slender duct with a conspicuous receptaculum 
.sominis which opens by a slit-like aperture in close proximity to the 
opening into the brood pouch. The oviduct joins the receptaculum at its 
lower end. There is also a veiy slender duct connecting the upper part 
of the receptaculum sominis and the oviduct which may be considered 
as a vestige indicating the origin of the receptaculum seminis from the 
oviduct. The ova are fertilized in the receptacuhmi seminis and then 
pass into the brood pouch where development takes place. 

24. Study of biological and ecological conditions of estuarine 

waters of Bengal and their relation to the malaria 
problem of the province. 

G. C. Chatterjee, H. K. Mookerjee, and A. N. Mitra, 

Calcutta. 

Fish are recognized os larvivorous. Fstuarine waters contain 
niunerous varieties of larvivorous flsh. Certain conditions increase their 
number, other conditions diminish them. These flsh live upon various 
types of crustaceans os well os of protozoa ; while in their turn they are 
oaten up by carnivorous flsh as well as by beetles and other organisms 
present in water. 

The study of those ecological conditions offers a great field of study 
to Biologists and Maloriologists. This is the first of the .series of observa- 
tions on this subject. 

26. Reproductive system and mating habit of Bruchid beetles. 

Durga D. Mttker,ji and M. A. Hakim Bhuya, Calcutta. 

In continuation of previous communications tho authors have given 
in this paper tho details of the histology of the genital system of tho male 
and female of B. quadrimaculalua and P. ehinenMa. A comparison of the 
structure of the two Hpecios is made. The mothotls of copidation have 
been studied in detail and tho fui^otion of bursa copulatrix is discussed. 
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2G, Comparative study of the digestive system of common 
ants of Calcutta. 

Durga D. Mukekji and S. R. Mazumdak, 

Calcutta. 

The aliniontary <'iiikal of the species eoininonly found in Calcutta 
ropresoiiting sub-fainilies — Ponerina', Myrmoeinte, and Cainponotinaj — is 
iiiN’esligatcd. \ comparison is made between gizzard of the nearly related 
species of the genus Camponotus which contains species with a highly 
variable structure. Attempt is also made to find out correlation between 
feeding habits an<l the structiire of tbo gut. 

27. On the mor])hology of Chilomiiu^ cavue, a Hagellate from 

the coecum of guinea- 2 )ig. 

H. N. Kay and A. N. Mitka, Calcutta. 

Morphology of lliis flagellate luus been describeti in detail. Presence 
t>f un iut-emal axoneme arising from ono of tlio basal gi*anule.s luus been 
definitely established. Its method of division hius hLso been studied 
in some detail. t$iiniiar flagellates from nits end toads are also reported. 

28. On the species of Stefiophora — a .septate gregarlne, from 

an Indian millepede, Cambalopsis sp. 

H. N. Ray and M. Chakravobti, Calcutta. 

Morphology and life-hiatory of this gregarine are described in detail. 
A discussion follows on its intracellular habit and method of inovernent. 
A method for obtaining cysts of gi-egarines from millipedes is also given. 

29. On a species of Eiineria (Sporozoa-coccidia) from the 

gall-bladder of a lizard, Hemidactylus coetcei. 

H. N. Ray and M. Das Gupta, Calcutta. 

This coccidiau has been shown to bo entirely confined to the epithelium 
of the gall-bladder of Lizard and that none of the stages in its life-history 
is passed through the liver or intestine of the host os has been pointed 
out by another worker. Intestinal epithelium, no doubt, contains a 
species of Eimeria, but it has been found to bo quite different from the 
one in question. Life-history of this Eimeria has been described in detail. 
Unlike E. perjoratm mature oocysts are found in the fascal matter. 

30. Ou a new species of Eitneria (Sporozoa-coccidia) from 

the intestine of toad, Bufo melanoeticiua . 

H, N. Ray, Calcutta. 

Morphological peculiarities such as occurrence of a pair of hyaline 
blades at the anterior end of merozoites, young trophozoites and schizonts 
and situation of the fertilisation spindle at right-angles to the long 
axis of the macrogametes have been discussed. Two types of schi- 
zogony have been described, rnicroschizogony which ultimately gives 
rise to raicrogametes, and maoroschizogony which gives rise to macro- 
gametes. Schizogony has been found to commence at a very early stage — 
even before a merozoite has become intracellular. Sporogony is rigidly 
intracellular. 
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31. Cause leading to the formation of different forms of 

vertebrae. 

H. K. jMookerjee, Calcutta. 

In vertebrata we genei’ally find foin* forms of vertebrae, namely 
proeoilons, opisthoccelou.s, amphicoelous and heterocoelous. The inter- 
vertebral portions of the perichordal tube remain membranous or pro- 
cartilaginous for a long time. Through these intervertebral zones of 
perichordal tube, the migratoi'y connective tissue cells enter. The mode 
of entrance of the inigi*atory connective tissue cells depends on the habit 
of the embryo. When the embryo oscillates its body except the head, we 
get the procoL'lous type. Ocillation towards the opposite direction pro- 
duces the opisthocoelous tj'pe. When the embryo does not flex its body 
we get the amphicoelous form. Heterocoelous type is the modified form 
of procoelous. 

32. Position of the cartilaginous neural arch in the thoracic 

vertebra of chelonia, 

H. K. Mookerjee ayid A. K. Mckhekjee, 

Calcutta. 

Previous workei*s were of opinion that the position of the basidorsals 
Were at the intervertebral region of the thoracic vertebraj, but our recent 
iuN cstigation disproves their observations. They are really at the v’ortobral 
region anti between tlie two consecutive cartilaginous arches there is a 
connective tissue arch to fill up the gap. 

33. On the development of the vertebral column of snake. 

H. K. Mookeiuee and B. K. Ohatterjee, Calcutta, 

'riio Htithors have traced the tlcvelopmont of the vertebral column of 
Biuike. They differ from the previous workers on the constant parts of 
the upper arch throughout the whole vertebral column and the lower 
arches at the tail region. 

34. Genitourinary system of Sciurus (squirrel). 

RF. A. H. SiDDiQi, Lucknow. 

The anatomy of the systetn is deacribeil. A tlotailetl account t»f the 
Heck of the bladder, prostate gland, ductus deferens, and prostafie uretliia 
is given. {Special attention has been drawn to the iniicuus ineiiibrane of 
proHtatic urethra which shows two semi-lunar fokis, two pairs of enideaacs, 
and the modiau verumontainun. 

Tlio course and relation of ductus deferens ami the ilucts of |>i'osfato 
glands has been investigated by means of serial sections of the j)art. The 
Hcotions have been traced by a drawing projection apparatus and a 
magnified reconstruction of the part has been made from whioli the follow- 
ing observations are recorded : — . , , 

The prostate gland is totra-Iobular and situated entirely outsiilo tJic 

wall of prostatic urethra. 

The prosttttic secretion is conveyetl by 4 ilucts which enter thrcnigU 
the inuscularis of the prosttttic urethra and raise a seini-Iunar fold of 
mucouB membrane across the posterior part of urethral cavity and which 
can be rightly called the * Genital Fold ’ as it conveys the ductus deferens 

also. j . 

The three pairs of ducts, i.e. ductus deferens imd prostate ducts 

open indcpondoiitly about the same level on the surface of verumontanum 
near the middle of prostatic iirothri . 

Prosttttic sinus has no cjuotular opening. 
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The seminal vesicle and consequential formation of ejaculatory ducts 
are absent. 

Uterus invisculinous is absent. 

Neck of bladder protrudes into the i>osterior i)ait of the urethra ami 
forms a semi-lunar fold which may be rightly calle<l the * vesical fold 

The paper will be illustrated by lantern slides. 

35. The course an<l distribution of the anterior remus of a 
typical thoracic nerve in man and certain other mammals. 

M. A. H. SiDDiQi and A. N. IMvlijck. Lucknow. 

Cunningham stated that the nerve lies between the external and 
the internal inter-costal muscles and this description appears in nu)st 
of the text-books on human anatomy. Wahnsley in 1910 showed that 
the nerve does not lie between the above two muscles but in a plane deeper 
to the internal inter-costal. 

Stibbe, David, and (iloilston in 1932 described four musculo-faseial 
planes in each inter-costal space anil that in each space the main neiN C 
lies with a collateral nerve deep to the internal inter-costal. They deny 
the existence of any nerve between the external and internal inter-costal 
muscles. 

The investigation is based on the dissection of intcr-coslal spaces of 
(>0 h\iman thoraxes of different ages and a comparative study of the same 
on dog» cat, rabbit, monkey, goat, and lamb. 

The conclusions arrived at are the following : — 

(A) Human — 

There are five muscles in each inter-costal space, arranged in lliive 
planes : — 

(а) External inter-costal. 

(б) Internal inter-costal. 

(c) Sub-costal, intra-costal, and transvci'sus thoracic, connected 
to each other by the endothonuuc fascia. 

The main nerve lies between the internal inter-costal and the inner- 
most musculo-fuscial plane. 

A big collateral nerve is given out in some spaces only lUiil occupies 
the same plane as the main nerve. 

A long branch of the main nerve is jyresetU between the c.\.li*rnal 
and internal inter-costal muscles and supplies these muscles. 

(H) Other animals examined — 

Arrangement of imisctilu-fascial planes and (he main nerve is in 
general iilentii^al to huimui being. 

Collateral iierve is absent in every case. 

A long muscular branch between tho external ami inlernul inter- 
costal inusclo is x^^'*^^cnt in every case. 

Paper will be illustrated with lantern slides. 

3(3. A case of liuman ischiopagus double moustor. 

M. A. H. SiDDiQi, Lucknow. 

The digestive and genito-urinary system of a human ischiojiagn.s 
double monster foetus has been tlescribed and the points of special interest 
summarized below have been discussed and explained cmbryologically. 

A common anterior abdominal wall, navel, genital tubercle, and 
peritoneal cavity are present. 

There is a single common colon into which small intestines of both 
foetuses arc continuous. 
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TJ|o anal canal is absent, the distal end of common colon opens by on 
orilice into a eoinmon bladder cavity. 

The common nrinmy blaihler piWcnts a transverse ridge, showing its 
ongiu • 0^0 

'rhere arc two urethral canals, tracking towards the common genital 
luborclo. ® 


The iluctus deferens terminates on the bladder wall. Its continuity 
With iiio iii'ctliriil on n a Is is not traceable. 

i'apor will be illustrated with lantern slides. 


37. Arraiigeincnt of superficial veins of cubital fossa in Indians. 

M. A. H. SiDDiQi, Luchnow. 

'rhe iuNestigation has been carried on 400 human beings of both 
sexes. A blood pressure instrument toniiquctte w'as applied to the ni)per 
jiart of arm anti the prominent obstnictetl ^•eins were marked by a skin 
lieneil an<l later charted out on cyclostyle<l cubital fossa sketch sheets. 
N’arious types of arrangements are classified. A comparison has been 
made with various arrangements as found in other nationalities and 
re})orted by Kiknokamoto (Tokyo) in Japanese, Berry and Newton, in 
Australian bom British, C. M. Charles, in American* Negro males and 
American white males. 

Papor will bo illustrated by lantern slides. 

38. The developmental stagc.s of Pakvmon lamarrei H.M.-Edw. 

K. N. Da.s, C^alctitta. 

\’ery lilth' is known about the life-history and developmental stages 
i>f Indian freshwater prawTis and shrimps. Early stages from the egg 
onwards of Palwmon lamarrei H.M.-Edw., a common freshwater shriini) 
of Bengal, w<‘rc n'arotl in the laboratoiy. In this paper descriptions 
nr<' gi\en of a number <if stages within the egg case and of free stages 
(ill (ho atlult eharuetei'S of the pra\m ore developed. 


31). Structural modifications of the pelvic fins and basip- 
tcrygia of the torrential fishes, with special reference to 
the function of adhesion. 

Dbv D. Mukbbji, Calcutta. 

Fishes and other animals that inhabit torrential streams have un<ler- 
goiie remarkable structural modifications which can be directly coiTelated 
with their life in swift currents. Of the diverse stnictiural peculiarities 
exhibited by the torrential fauna, there are none so interesting and 
iiistmctive as those that arc associated with attachment and progression 
on smooth rocks and stones in torrents. Certain toiTcnt-inhabiting 
lishes have developed vacuum suckers, striated pads of skin ou the chest 
region, broad and papillatod or striated lips, etc., for adhesion ; but in 
all cases the paired fins, specially the pelvics, which arc extensive and 
horizontal in position, are the most important agency for attachment. 

The present paper deals %vith a comparative study of the modifica- 
tions of the pelvic fins, the bosipterygia and the associated structures of 
certain highly specialized torrential fishes of India and other countries. 
It is shown that adaptation t-fi environment is no more than a series of 
functional utljustrnonts f>f the organisms to varying external conditions 
of thoir existeneo. Unfler the stress of tlio environment structures 
become inodifiod in a variety of ways to serv'O new functions and thereby 
to bring about a close adjustment between the organisms and their 
changing habitats. It is further indicated that structural mocUfications 
of the pelvic fins and their associated structures, like other adaptive struc- 
tures, arc, almost in all coses, of distinct utility to the spooies concerned. 
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40. A study of the otoliths of Psettodes ervmei (Bl. iSc-hii.). 

y. Bauga Bao, Madras. 

Tho otoliths of a huiiclrod specimens varying in size from 8-0 ems 

to 40*0 cms. were cxaminotl with a view to find ovit how far tiiov are 
useful as indicators of age. 

The zones of growth are seen. The boundary lines between successive 
zones are distinct and dchnito in many ciise.s. A complete zone is con- 
sidered to be the result of a year's growth. The otoliths of most specimens 
collected during August and September show distinct beginnings of (ho 
formation of an opaque ring at the outer edge which seems to be due to 
better conditions of growth. This opaque ring marks off the previous 
years growth, ^ 

Phseryatio^ on the stomac-h contents and the goimdial eondifion 
point out that the period from August to September is more favourable 

growth. The breeding season probably commences from about 

r »P®ciniens are correlated with the respective leuoths 

of the otoliths and the co-eflicient of correlation U found to bo 0 - 9 .>. "" 

An attempt is made to sort out the .specimens intf> jige-grouii.s 
occord^mg to the number of zones present on the otoliths. Tlie averaire 
growth of the several age-groups is shown. ® 

41. The anatomy of the adhesive apparatus in the tadpoles of 

Rana afghaiia Gunther, with special reference to the 
adaptive modifications. 

J. L. Bhaduri, Calcutta. 

Ranid tadpoles show a great diversity of form and structure which 

different types of habitats. Tho tadpoles 
of Rana afylutna Uve in torrential streams oml show certain a<laptivo 
speciaUzation in thoir structures enabling them to adhere to rocks* ami 
stones m swift currents. ' ‘ 

Broadly speaking tho process of adhesion in R. afghana tadpoles is 
earned on by two distinct structures : tho cement organs and the suctorial 
disc. Ihe cement organs act as a powerful adhesive structure in the 
nMcent larval stages, while the suctorial disc acts throughout the life of 
the tadpole. The lips of the tadpole which are provided with several 
rows of hackwardly <lirected teeth also act as powerful organs of attach- 

V# 

A histological description is given of the ceinont organs and attention 
has been directed to tho brimh-border * fringing tho Khunl celU of the 
cement organa. 

Anatomy of the muscles of tho disc is fully described. The homo- 
iogies and the functions of the muscles are di.scussed. A histolof^imii 
Mcount of the skin area of tho disc is also appended. An attempt^lias 
been »nade to show a definite correlation between the modified striictm« s 
of the adhesive organs and tho habits and habitats of tho tadpoles. 

42. On a new trematode from kingfisher. 

G. S). Thapar Q,nd M. B. Lal, Lucknow. 

Several specimens of the form described in tho present eommunica- 
tjon were obtained from (ho mtestmo of a kingfisher shot at Lucknow 

eharactera”^ ^ ^ f«"uly Psilostomidie and present tho following 

Absence of the ho.ly spines ; Y-shapod excretory bladiler • ovarv 
m front of the two testes, situatetl in the mitkllo of tho body behind thV 
ventral sucker ; vitollaria not meeting in the mi<l«||c at the posterior end 
of tho body; relatively long uterus with large nuinhor of eggs; dextral 
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position of tho genital pore; vesicula seniinalis situated in front of the 
ventral sncker ; cirrus short and pluinpy. 

Those characters are such that they are not present collectively in 
any of the hitherto described forms of the family, though certain 
characters are present in different forms. 

A detailed account of the anatomy of the worm is given and is followed 
by a discussion on its systematic position. 

4‘1. Biutows of Thalasseyna bombayerusis. 

P. R. Aw ATI and D. S. Deshpande, Bombay. 

The burrows u.sually have a more or less permanent aspect and may 
be approached by two entrances. At low water broad areas are left 
bai-e, but Thalossema drills its home in such a place that the entrance 
is not uncovered by tho lowest tide. The burrowing is performed by the 
combined action of tho proboscis, the swollen anterior region of the body 
with its ventral .setse and the waves of the muscular contractions which 
))nss along the body from behind forward. The proboscis is protruded, 
and passed into the sand and withdrawn full of sand and again ov’orted. 
The body i.s thrust forwartl partly by the action of the longitudinal muscles 
of the body wall, an<l partly by the peristaltic waves produced by the 
c ircular muscle by means of which the anterior end is rendered swollen 
and tense, and is thus enabled to enlarge the buiTOW. Also tho ventral 
setaj take part in scraping of the unnecessary comers. By these mean.s a 
passage is out through the sand and smoothed by contact with the skin, 
and inay bo lined with mucus secreted by the epiderniis. After biirrowing 
vertically downwards to a depth of from 1 to 2 feet it makes a horizontal 
or oblique gallery, and then a second vertical one, which opens on the 
stirface of tho sand in a funnel shaped aperature. Tho btirrow is never 
carried deep, has two entrances and is perpendicular and the bottom 
horizontal. ICven in the institute aquaria these animals prepare their 
buiTows in the form of expanded U which can safely bo said to be their 
natural instinct. The' aperatures of ventilating doors are small, being 
about- one-third the dinineter of the txmnol itself. Around one of 
the openings there is a considerable amoimt of castings. Tlie greatest 
distarice between their natural burrows measured 45 inohe.s, the shortest 
Hi inches. Twenty -six was the average for many meMurements. ^ Tho 
distance between the two entrances depends upon the size of the animals 
but this is not always tho cose, for at times even a small specimen may 
have more extensive burrows for their size than larger ones. The largest 
Hpociinen obtained was 20*5 inches long when relaxed in anaasthesia aiul 
the smallest one an inch. 

44. Food getting in Thalassema bombayensis. 

P. R. Awati and D. S. Deshpande, Bombay. 

The method employed by Thalassema to gather nourishment is no 
doubt unique in nature and furnishes a striking example of the adaptive 
nature. Tho ventral cilia of the proboscis and the flask shaped mucus 
glands of the same play here the most active part. These mucoid glancw 
secretes a thin film over the surface of tho water which interposes small 
organisms, and when this so-called townet is fully loaded, is driven towards 
tho mouth by tho currents produced by these vetral cilia. . 

boBcis also plays a good part in prehension of good material Riid by 
definitely seizing tho prey and rolling into the mouth. 

45. Respiratory movements in Thalassema bombayensis. 

P. R. Awati and D. S. Deshpande, Bombay. 

There are two separate movements which would bo corwidered under 
two headings : (1) tho poristaltio mnvemonts along the body wall which 
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pump fresh water along the body into the tunnel, and move that within 
the respiratory chamber of the body; (2) the inhalations and exhahi- 
tions through the anus for which there is the muscular chamber resembling 
that of a Holothurian, which is the power house which supplies the chief 
motive power. 

The peristaltic movements of the body servo to propel fresh water 
in the burrow. The wave which expands the body to fill the burrow, 
begins at the anterior end and pass along the body posteriorly. As the 
wave arises at the posterior end a fresh one begins at the anterior end 
and this is continued for sometime. Afterwanis there is a short pause 
and now the wave begins from tlie posterior end. This cycle is repeated 
on and on. The Thalassenxa is always in control of the water and senses 
anytliing which may attempt to pass through the burrow. 

The inhalations are from one to uijwards of 20 in succession before 
^xhalation takes place. The exhalations are usually a single discharge. 
The late of breathing is not uniform. At times four inspirations covering 
2o seconds were followed by an expiration period of It) seconds, while 
m another instance 10 inspirations occupied 30 seconds the expirations 
only five ; twenty inspirations occupied six seconds, the single expiration 
forty seconds ; tliirty inspirations occupied f«)rty-tivo seconds the expira- 
tions only twenty. I’hese timings were taken on a specimen in the 
laboratory aquaria. 


46. On developmental Cranioschisis in the embryo of dog. 

O. S. Deshpai^de, Bombay. 

Malformations and anomalies affecting mammals and lower animals 
are not uncommon. The following is on interesting case of cranioschiscs 
on the embryo of dog. The croum rumps length of the embryo is 10 
mm. In all respects the embryo was normally developed except for the 
extei^ive acr^ia. The entire roof of the skull is lacking and the brain 
and ite membranes are reduced to small uneven masses of tissue Ivinv 
upon the floor of the skull. The brain showed a flattened and grooved 
structure widely open up to the first cervical vertebrae. The masses of the 

brain tissue appeared raised above the level of the defective skull like a 
turban unevenly tied. 

Nonually the neural tube is formed from the neuroderm extending 
along the dorsum of the embryonic disk. The neuroderm layer gets 
thickened, a groove appears along the middle line, and the margins are 
raised above the surface of the embryo, forming the neural groove. The 
marguw of the band grow upward and finally fuse with each other 
throughout their entire length in the middorsal lino. The surface ectoderm 
then separates from the line of fusion and forms a continuous layer upon 

embryo thus leaving the neural tube extending the 
entire length of the embryo immediately beneath the ectoderm. 

formation of the neural tube is the fundamental process and 
the embryo at an early period. It is obvious that any inter- 
lerence with its development will be followed by serious defects in the 
nervous system and the structures that immediately surround it. A most 
natural r^ult of such interference would be the failure of two margins of 

unite and it is not improbable that the form described 

® result of imperfect or complete lack of closure of the cephallio 
«na ot the neural groov’e. 

report on a bull-frog {lta?ia tigrina) devouring a sparrov. 

B. S. Deshpande, Bombay. 

* full-grown bull-frog {Rana tigriria), measuring 
o mches m length and 2 5 inches in breadth, obtained from the College tank. 
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It was seen that the region of the stomach was very tense and abnormally 
swollen On opening I was surprised to find a nearly fuU-gro^vn sparrow 
inside its stomach. The sparrow measured 3 inches in length and 1*5 
inches in breadth. The bird had undergone partial digestion at many 

The frog in all other respects was quite normal save for an unusual 
bulging of the abdominal region. The stomach measuring 2 inches in 
length and l-o inches across the diameter, was very distensible. 

It may, at first sight, seem impossible that the frog had attacked the 
spanow while it was alive. It is however possible that the sparrow while 
in search of its prey must have fallen in the water. No doubt, the frogs 
m the tank must have suffered long starvation and hence all had made a 
bold step in attacking the prey. The largest and strongest must have 
been successful in his attempt to swallow the bird though it had to under- 
go great discomfort. 


48. A new species of thrips from S. India {Tceniothrips carda^ 

ynomiy sp. nov.). 

T. V. Ramakrishna Ayyar, Coimbatore. 

During a recent study of some insects and other pests of the cardamom 
plant in two or three tracts in South India, a species of ‘ thrips ’ was 
noted causing appreciable damage to the cardamom capsules in an estate 
on the Anamalai hills in South India. On a special study and comparison 
of this insect with the allied forms of the group in the Thysanoptera, 
it was found to be a species not named or recorded so far. It is, therefore, 
described in this paper, especially because it has some economic import- 
ance and agricultural entomologists would like to get the insect properly 
named for future reference. It is named after its food plant — Tosnio^ 
thripa cardamoini, n.sp. 

49. On the morphology of a new trematode of the genus 

Haplorchis from the intestine of Psev/Jeutropiua taakree. 

J. Dayal, Lucknow. 

A large number of trematodes were collected from the intestine of 
Paeudeutropiua taakree. 

Only two species H. cahirinus and H. pumilio of the genus Haplorchis 
(Looss, 1890) have been described. Of these, Witenberg (1930) con- 
sider H. pumilio to be identical with Monorchotrema taihokui. 

The present species resembles H. cahirinus, and is interesting as it 
will be a second species of Heterophyids found in the adult stage in the 
intestine of a fish (if Witenberg is correct), H. cahirinus being the 
first. The new form presents many differences from H, cahirinus, chiefiy 
in the size of the intestinal ctocod, in the relative size and position 
of the genital organs and the size and position of the recoptacuJum seminis. 
All those differences along with other minor differences indicate that the 
form is a new species. 

The paper concludes with a short discussion on the classification of 
the sub-family Haplorchince (Looss, 1809). 

60. A note on a Pangolin, Mania craaaicaudaia found in H.E.H* 
the Nizam’s Dominions. 

M. Rahimullah, Mohd. A. R. Khan, and B. K. Das, 

Hyderbad (Deccan). 

Two species of Indian Pangolins, viz. M. crassicaudata and M, 
pentadactyla are known to bo distributed in various parts of India ; the 



Section IV y Zoology. 


17 


former with 11 to 13 longitudinal rows of scales over the body occurs 
practically throughout the Peninsula, whereas tlie latter witli 15 to 10 
rows of scales is limited to Himalayas, Sikkim, Assam, and Burma. 
The specimen under investigation was approximately a full-grown $ 
M, crassicaudata fouml at an altitude of about 1,450 ft., and measuring 
39-5 cms. (inclutbng the head = 7*5 cms.) in length, and tho tail is 30 cms., 
and tho greatest girth of the body is 41 -2 cms. 

Tho body is covered with scales (average size: C cms. x 4*9 cms.) 
arranged in an imbricate m»mner, the undersurface being quite free, 
whereas the tail (bluntly pointed) is covered all round with scales. 
The scale.s on the head (which are absent on the ventral surface) 
present a beautiful diamond-shaped appearance and become gradually 
reduced to a very small size toward.s the snout. Scales are, however, 
absent from the preaxinl sitles of both the fore- and the hind-limb.s. 

% over tho region of the thigh-joint, there is a patch of skin 
which is scalelcss, whereas in the cttse of the fore-limb there is no such 
gap. Soft bristles are sparsely tlLstributed over the back, tho logs, and 
the tail. 

The digits are provided with claw.s which are very stri)nglv clev’eloped 
on the fore-feet in correlation with the digging habit, and aniongst the.se 
tho 3rd claw being the largest — the one on tho fore-foot is nearU 3 times 
the size of that on the hind-foot. 

As regards colouration it is light brown all over, the undersurface 
being much paler; and tho ventral surface of the head being bro«-nish 
grey, whilst the snout is light grey. 

The walls of the stomach have few folds and are fairly smooth in 
character, whereas the pylorus is nearly twenty times as thick, and its 
mucous membrane is considerably hardened and rough in appearance. 

Numerous nematode panvsites have been found in the rectum, which 
have been studied. 


51. On the pyloric cajca in the family Noiopteridee. 

M. Rahisiullah, Hyderabad (Deccan). 

At the last Science Congress, with a view to make a systematic 
survey of the pyloric cscca amongst the fishes found in India the author, 
to start with, had described the condition of the cseca as found in the 
Family Ophiocephalidoe, and this year he proposes to discuss the structure 
of the caeca in the family Notopterid®. 

In Notopterus notopteriuiy Pallas, lying immediately below the large 
gas-bladder is tho intestine which is short and simple and is disposed in a 
semi-circular loop ; and below the latter (and almost hidden between it 
and the globular stomach) are tho two caeca, viz., tho dorsal (larger) and 
the ventrai (smaller) caeca, which are very closely situated together and 
run parallel to the intestine, the pylorus being very small. 

In a fish measuring 24-4 eras, in length the ratios of the lengths of 
the dorsal and the ventral c®ca (each taken as a unit) to those of the 
intestine and tho whole of the alimentary tract are nearly 1 : 2*5 and 1:4; 
and 1 ; 3 and 1 : 5 respectively. Both the gastric and the intestinal 
branches of the coeliac artery supply them with oxygenated blood, whilst 
tho venous blood from these structures is drained by the intestinal factor 
of the Hepatic Portal vein. The left visceral branch of the vagus in- 
nervates the stomach as also both the c®ca, whereas its right counter- 
part supplies the stomach, the intestine, and the dorsal caecum. 

Complete histological details of these two c®ca have been studied 
and compared with those of tho Ophiocephalid®. They belong to tho 
simplest type found in O. gachtux, and present more or less feather-like 
appearance in section. Curiously enough, the mucosa of both the 
mtestme and the o®ca possesses finely ciliated epitholia. 
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52. Re^rt on some poisonous snakes found in Hyderabad 

(Deccan). 

B. K. Das, Hyderabad (Deccan). 

othpf species of poisonous snakes (as also found in certain 

cobri XT®”"® author. The 

+ t o** Nag samp ’—the spectacled or the biocellate 

pJT>e), Aam naia is quite common; the monocellate variety (i.e. the 
^ ^ seems to be absent. Nearly all the cobras found here are 
either bro«-n or ohve-b^o^^•n in colour, having a distinct spectacle mark 
on «ood, and only a few are blackish. Next comes the Russell’s 
viper (the Daboia ’ or ‘ Chandrabora ’), Ft>era russelli, locally called 
t'lnjara (and its younger forms known as ‘ Chirgoo ’ and supposed to 
he the most venomous snake of this place), which is equally common, 
and IS usually met with amongst low bu-shes and very often in areas thickly 
covered over with Cactus. Majority of deaths are due to the bite of this 
viper. The common ‘ Krait ’ (‘ Dhomum Chitti ’ of N. India), Bungarus 
cc^uleus is not so common as the other species, whereas the banded 
ICrait or ‘Raj samp’, Bungarus fasciatus is the least common species, 
having dark cross bands over a light brown background. 

Various other details have also been discussed. 

53. Partial hermaphroditism in Rana tigrina. 

Shadi Lall, Lahore. 

In an adult functionally male specimen of Rana tigrina, caught 
from a dirty nala across Lahore railway lines near Landa Bazar, the 
author chanced to discover on 22nd May, 1934, during demonstration 
work certain abnormalities in its reproductive system. The animal gave 
no definite clue of the sex from outside. On dissection it showed a pair 
of unequal testes, the right one being about half the size of the left. A 
pair of complete well-developed oviducts were also present. Both the 
uteri and the urino-genital ducts were seen to run in close contact opening 
separately in the cloacal chamber. No trace of the ovary, however, was 
discovered. 

So far two nearly identical cases of hermaphroditism have been 
recorded in R. tigrina in India ; one by Bhattacharya and another by 
Bhaduri. This is a third instance of its kind recorded, for the first time, 
from the Punjab. 


64. A sfcudy of two species of Typhlops found in Lahore. 

Hafeez Ullah, Lahore. 

The paper contains an account of two species of Typhlops occurring 
in Lahore, one of which is T. braminus and the other appears to be new 
to science. 

Some interesting points with regard to the anatomy, morphology, and 
habits of the two species are dealt \vith in the paper. 


56. Preliminary observations on the morphology and biono- 
mics of the House-shrew {Crocidura cosrvXea), 

K. L. Malhotra, Lahore. 

The author has been engaged in a study of the House-shrew since 
June, 1934. Specimens of this species have been collected from Lahore 
and its suburbs, and other localities in the Pimjab, such as Muridke and 
Haranpur. 
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According to Dobson Crocidxira coerulea is a semi-domesticated form 
of Crocidxira murina. This view is not corroborated by the author’s 
observations. 

Attention is directed in this paper to certain features of interest in 
regard to the skeleton. 

56. The development of the male genitalia of the house- 

fly (Musca nebulo). 

Na.seer-ud-Din, Lahore. 

In the adult house-fly the male genitalia consist of a median 
copulatory organ. The ®deagus, two pairs of lateral processes, the 
parameres, and the coxites with their styli and the anal cerci. All of these 
structures are borne by the 9th or the last abdominal segment. 

There is one more pair of accessory forceps situated on the stemite 
of the 5th abdominal segment. 

After the larva has pupated there are found two solid lobes hanging 
do^^m from the roof of the genital cavity, these are the paramere lobes. 

At the next stage of development these paramere lobes divide by a 
longitudinal fissure into two pairs: an inner and an outer. The two 
inner lobes fuse along their median lines and form the ledeagus, and the 
outer pair form the parameres. There arises a pair of appendages from 
the 9th sternum, each one of the appendages is situated to the exterior 
of the parameres. These appendages are the coxites. The apical portion 
of these coxites, during development, are constricted off os their styli. 

There arises two appendages from the tergum of the 9th abdominal 
segment, one on either side of the rectum. These appendages bend down 
and meet in the mid-ventral line below the rectum. These appendages 
are the anal cerci. The accessory forceps make their appearance as 
two hollow outpushings from the posterior side of the stemite of the 5th 
abdominal segment. 

57. A preliminary study of the soil Protozoa of Lahore. 

Ahmad Husain, Lahore. 

92 samples of soil were examined for Protozoa. The following 
media were used : Hay Infusion, Ashby’s Mannite medium, horse dung 
medium, Shomton’s medium, soil as medium and nutrient medium. The 
paper contains an account of the species found in the samples of soil. 

To estimate the presence of Rhizopod tests two methods were tried : 
(a) Sandon’s method of inoculation of soils in tap w'ater and examining 
at intervals ; (6) Winogradsky’s centrifuging method. The testaceus 
rhizopods are commonly met with in peaty soil or acid soil and are hence 
scarcely found in the Punjab where the soil is usually alkaline. 


58. Role of the Golgi apparatus in the formation of the 
aci’osome in the male germ cells of the Lahore centipede 
Rhysida longipes, 

G. R. Gadhoke, Lahore. 

Hroadly speaking, there are two views regarding acrosome formation. 
According to one, the acrosome is a secretory product of the CJolgi 
apparatus ; while, according to the other, the Golgi apparatus is directly 
transformed into the acrosome. In the present paper the author has made 
an attempt to ascertain which of these two views is correct. 

The Golgi bodies form a Golg^ apparatus in the young spermatocyte. 
Iho apparatus consists of chromophilic batonetts, clumped together and 
enclosing a nonstaining sphere substance. This breaks up into individual 
bodies, each composed of a chromophilic crescent enclosing a portion 
of the sphere substance. 
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After Iiieiosis, the spermatid is formed. The Golgi bodies aggregate 

nucleus, and lat-er fuse together forming the acroblast, 
which is composed of a chromophilic outer shell enclosing a non-staining 
substance ^\^th^n. The acroblast travels to the anterior end of the nucleus 
and a perferatorium is formed within the non-staining region. The whole 
structure now is the acrosome. 

The acrosome in the Lahore centipede is formed by a fusion of the 
Golgi bodies, tis in the crab Paratelphusa (Nath, V., 1932). 

The Golgi material is not sloughed off after secreting the acrosome as 
advooateti by Bowen, Pajme, and Pollister. 

59. The musculature and nerve supply of the genitalia of the 

a^-grasshopper {Pcecilocerus pictvs) and the desert 
locust {Schistocerca gregaria). 

S. S. Kapur, Lahore. 

Specimens were preserved in 5% formalin for the study of the neuro- 
musculature of the genitalia. The arrangement and number of muscles 
were found to be identical in both Poecilocerus pictus and Schistocerca 
gregaria. 

This paper contains an accoimt of the boring habits and the part 
plaj-^cd by certain genital sclerites in egg-laying as well as the action of 
certain muscles of the genital segments in respiration. 

Nerve supply to the genital muscles has also been investigated. 

60. Some entomostraca from Karachi. 

G. L. Aroba, Lahore. 

The author made a collection of marine Entomostraca from Karachi 
both inside and outside the harbour in December, 1933, and January, 
1934. The list of Entomostraca given in the present paper is yet incom- 
plete. The order Copepoda is represented by nine genera, viz,, Calanus, 
Eucalanus, Paracatarius. AcroccUanus, Caridacia, Temora, Centropages. 
Pontella and Acartia while the genus Evadne is the only representative of 
the Cladocera. 

A statistical statement of these genera is also given in the paper. 

61. Incidence of Helminthic parasites in cattle in Lahore. 

SuKH Dyal, Lahore. 

During October, 1933, and April to May, 1934, the author used to 
visit the Beef Slaughter House, Lahore, in order to determine the incidence 
of Helminthic parasites in cattle. In the course of 40 days he examined 
1,043 animals, of which 1% were infected with Fasciola, 2% with Cestodes, 
14% with Paramiphistomi, 20% with Bladder worms, and 8% with Filaria, 
i.o. in all 468 animals or 46% were infected. Filaria (all Bos indicus) 
scorns to be harmless to its hosts. 
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1. Magnetic susceptibility of some cobaltic salts and their 

constitution. 

P. R. Ray, Calcutta. 

Detci'ininrttion of tlio magnetic susceptibility of cobaltic sulphate, 
cobaltic ahim. cobaltic cyanide, and cobaltic carbonate indicates a magnetic 
moment of two Bohr's magneton for the cobaltic ion. This cannot be 
accounted for on the basis of the accepte<l view regartling the imigncfic 
moment of the ions of the first transitional series. .An explanation has 
been suggested in conformity with th«‘ constitution of the salts. 

2. Micro-determination of zinc in presence of the metals of 

the iron group by means of quinaldinic acid. 

P. R. Ray and M. K. Bose, Calcutta. 

Zinc has been detennined micro-chemically as zinc quinaldinate with 
quite good results in the presence of iron and aluminitim, using alkaline 
tartrate solution to prevent precipitation of the latter. 

3. On the structure of CO 3 and NOs ions. 

P. B. Sarkar, H. C. GoswAm, and B. C. Ray, Calcutta. 

The ordinary accepted octet theory of valency assumes that in 
carbonate and nitrate ions one of the oxygen atoms is connected by a 
double bond whereas the remaining two are connected each by a single 
bond to the C and N atom respectively. A critical study of the varitTus 
data obtained from physical measurements, namely the X-ray, infra-red, 
and Raman -spectra conclusively prove that all the three oxygen atoms 
are equivalent, the carbon and the nitrogen atoms forming, in respective 
cases, stable sextets. Thus the structure of these ions can be represented 
by any of the three following schemes : (1) A flattened pyramid with an 

equilateral triangular base ; the carbon or nitrogen atoms jjre at the 
top and the oxygen atoms at the three apices of the base; (2) A piano 
equilateral triangle with carbon or nitrogen at the centre and the oxygen 
atoms at the apices of the triangle; and (3) A regular octahedral model. 
The last model of representation claims molecular diss;^nnmetry and 
attempts were made to resolve the ion with optically active (C0EU3) base 
with negative results. Meanwhile D\ival in a preliminary note {Bull. Soc. 
Ghcm., T 51, p. 3*12, 1032) claimed to have resolved the carbonate ion. 
A careful study of his method and data will reveal that the claim is im- 
justifiable. We have proved that such resolution cannot be effected. 

Of the other two possible symmetrical structures the balance of 
evidence is, however, in favour of the pyramidal configuration. 

4. Triple nitrites of the rare earths : Micro-test for C«sium. 

P. B. Sarkar arid H. C. Goswami, Calcutta. 

Ball and Abram (J .Q.S.y 1913, 105, 21 10) prepared a nimiber of Com- 
dex Bismuthinitrites of the type X 8 Bi(N 02)6 and X 2 Y Bi(NO .»)6 where 
X stands for NH 4 , K, Rb, Ca, Tl, and Y stands for Li, Na, or Ag. 
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The classical work of Prof. Urliain regarding the use of Bismuth 
salt in the separation and isolation of Rare Earths based on the iso. 
morjdnc relationship is well knouii. This led the authors to study 
whether Cermin tonns triple nitrites like Bismuth. The literature mves 
no description of triple nitrites of the above types. 

\Ve have been able to isolate the triple nitrite CsoNa CefNOolfi 

in crohlen yellow oeta-hetlra 1 crystals by the addition of CsNOq to a 

nuxtnre ot the solutions of CefXOgla and NaNOs. The other rare earths, 

namely ba. Sin, <;d, likewise form octn-hedral crystals of the trinle 
nitrite«i. ^ 


-Micro. detection of Caesium as the triple nitrite: — When to a drop 
: a ^olntIon of XaXOa and CofXOa)^ {NaXOg 6 gm. Ce(X 03)3 3 gm. per 
.c. of water} a drop of solution containing Cs up to the order of 0*5 
X 10 gm. is aclclccl heantifnl yellow octa-heclral crystals are obtained. 


ot 
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5. Tlie ac tion of Iiycli’ogen sulphide on chromates. Part III — 
Potassium dichromate. 

(i. H. Kotwani, Abdul Hajviid, atid H. B. Bunnicllff, 

Lahore. 

The reduction of 5% potassium dichromate by hydrogen sulphide is 
attended \vith rise of temperature which depends on the rate of passage 
of the gas. I'he reaction mixture changes in colour from orange through 
brown, dirl^’-brown to green. 

Tin* brown intermediate solid contains chromium dioxide (Cr02) 
and hyfiroxide, a co-orflinated chromium thiosulphate, chromium tetra- 
thionato ami free sulphur. The filtrate contains unattacke<l potassium 
chromate, potassium thio.sulphate and tetrathionate but no sulphide. 

On gradual addition of more hydrogen sulphide the tetrathionate 
decreases with the amount of chromate until both disappear simultaneously. 

So long as chromate is present the test for a sulphide is not given 
ami the tlichromate accounted for ns thiosulphate is less tlian theory by 
the amount of tetrathionate formed. 

Tliio.sulphate is tlie precursor of the tetrathionate. formed in a side- 
reaction owing to the mild oxidation of part of the thiosulphate by the 
chromate. The tetrathionate is \iltimateiy reduced to thiosulpliato by 
the alkaline sulphide, which tlevelops in the reaction mixture as soon as 
chromate has disapi^eared. 

The final products are — 

(«) a precipitate containing chromium hydroxide, sulphur and a 
complo.x chromium thiosulphate in which the ratio of ionic 
to co-ordinated thiosnlpliate is 2 : 1, and 
(b) potassium thiosulphate and poly-sulphide in solution. 

The ijolysulphide formed depend.s on the temperature of the reaction, 
being 1 x 2^3 at laboratory temperatures and the pentiisulphide at tempera- 
tures approaching 90' C. 

In the light of previous work on tlie action of hydrogen sulphide on 
chromates, it oppears that sulphate is not formed in these reductions if 
the concentration of hydroxyl ions is above a certain critical value and 
this requires further investigation. 


0. The action of hj’drogen sulphide on chromates. Part IV. 
— Ammonium bichromate. 

G. S. SoDHi, Abdul Haaud, and H. B. Duuniclitf, 

Lahore. 

The precipitate contains mainly chromium hydroxide, sulphur, 
thiosulphate also sulphide as well os co-ordinated ammonia and am- 
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monium ions. Tot mt hionate fomn-.l hy th.- .|vi.lHn..n -t t ho >nl(>!uit.- 
by chromate i.s an intcnncdiato , noduct but i]u- l.nal ^oh.tu.u 
only ammonium thi<jsulphalc and sulphalc. 

7. The action of hydrogen snlidiide on clironiatcs. J*art \ 

A in in on in in c 1 1 r oin ate. 

G. 8. SoDHi. ABprn nml H. H. l)vNMtT.ivr. 

Lahore. 

The rosidt.s arc similar to those described in part 1\ . ictratliionatc 
appearing as an intcrme«Uatc i»roducl in this react j.m als.>. 

8. The action of hydrogen stdpliide on chromates. Part \ II 

— Insoluble chromates. 

H. B. UuNNiCLiFF ami Pu.yKASH. Laliore. 

\t about 10 C., the fund pro<hict of the re<luction of lead chromate 
contained co-ordinated chrontium sulphate, ehr.anmm thiosulphate 
(probably co-ordinated), chromium hydroxid<‘, free stilphur, lea<l >ulphi.l. . 

an<l a little unattackt'cl lead chromate. 

At about 50 and 70°O., the (inal precipitates eontauual the same 
products, the sulphate an<l thiosulphate completely account tor tie* 
oxidising power of the chromate and the free sulphur present is at 1 1 ibntahh' 
to the oxidation of hydrogen .sulphide by oxygen dissolve<l m water and 
taken up fr< in the .surroumling air and. to a minor ilegree, by photo- 
chemical action. Free sulphur in the ‘slow reaction ' at the lower tem- 
perature appears cpumtitatively tis sulphate in the reaction iwcelerated by 
higher temperature. 

The final precipitate in the reaction with silver chromate contained 
silver sulphide, chromium hydroxiile, co-or<linated chromium sulphate, 
chromium thiosulphate (probably co-or<linated). free sulphur and chro- 
mium sulphite was observed for the first time. This indicates that sulphite 
is probably an intermediate coinpovmtl in the develo]>ment of thio.suli)hate 
a-s suggested in previous papei-s. Its appearance seems to depend on 
contliiions in which its oxidation to a sulphate or the formation from it 
of thiosulphate is retarded or rendered impossible l)y the conditions of 

the reaction. , , . ^ 

Sulphite was detected once or twice in the reduction of mercuric 

chromate but was not a constant proiliict of the reaction. 

The chromates of magnesium, barium, and strontium give .sulphat<* 
as well as thiosulphate in the precipitate although the filtrate is very 
alkaline. Work is proceeding to tletermine the conditions which hunt 
the formation or non-formation of sulphate in these reactions. 


9. Constitution of formic acid and formates. 

P. B. Sarkar and B. C. Ray, Calcutta. 

That formic acid differs from its higher homologues in chemical 
THoperties and absorption spectra is an established fact. The acid 
character of its nitrile, non-existence of acid chlorides and anhydrides, the 
reducing character of the formate ions, led Richter to exclude it from 
the homologous fatty acids. These iliscrepancies are to be sought for in 
the constitution of the acid itself. Thus in the case of the formic acid 
the ionizable hydrogen atom is not that of the liydroxyl group, as in the 
case of its homologues, but the hydrogen atom attached to the carbon 
itself. The classical synthesis of formates from CO antbKOH is explained 
thus : — 

— + - ^ r :C = 0 

:C=sO + Na + OH ►Na+I \ 
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In tlie formate ion, therefore, the OH ion co-ordinates with the CO 
group and forms a negative ion in wliich carbon is practically bivalent 
and retains a lone-pair of electrons. To this lone-pair the reducing 
character of formate ion is due. It haa been proved in this paper that 
it is the formate ion which is reducing and neither the undissociated formic 
acid nor its esters which have practically got a normal structure, namely 


O 



The Kaman spectra of the solid Cd(CH02)2 shouTi no frequency 
coiTcsponding to the C-H bond exactly what our theory demands. 

Comparing the structure of the formate and nitrite ions side by side 
it appeal's that, as they are iso-steric and iso-electric, they should exhibit 
isomorphic relations. 

In course of our investigation we have prepared the following mixed 
crystals : — 

1. Barium (formate, nitrite), barium (nitrite, formate), H 2 O. 

2. Strontium formate with strontium nitrite. 

3. Zinc formate with zinc nitrite although the latter cannot be 
i.solated in the free state. 

4. Cadmium formate with cadmium nitrite (miscibility small). 

o. Mg(COOH) 2 , 2 hexamethylene tetramine. IOH 2 O. 

C. Mn(COOH) 2 . 2 hexamethylene tetramine. IOH 2 O perfectly 
isomorphous with the corresponding nitrites. 

7. KCd(CH02)3 isomorphous with KCd(N02)3. 

8. X-ray study of crystals of the following type is in progres.s : — 

f Cu(COOH)2, 3Cu(OH)2 
^ (Cu(N02)2. 3Cu(OH)2 



Cu(COOH)2. 2Cu(OH)2 
Cu(N02)2» 2Cu(OH)2 


10. Constitution of Erdmann salt. 

P. B. Sarkar and B. C. Ray, Calcutta. 

Contradictory statements, regarding the constitution of o.xalato- 
diniti'o-diammine cobaltiate, have been put fonvard by Shibata {Journ. 
Coll. Scien. Tokio, Vol. XLI, Art 2, 1917) and Riesenfeld {Zeit. Anorg. 
Chem., 124, pp. 1—24, 1922). Thomas undertook the problem and obtained 
two seta of crystals by fractional ciystallization of the Barium salt {J.C.S., 
123, (117-019, 1923). The rhombic variety is saitl to be resolvable and 
hence has n cis-cis constitution. The other monocHnic variety is arbi- 
trarily given a cis ammonia-trans nitro configuration (formula 1). In the 
present paper the writers have studied the constitution of the monoclinic 
variety from its absorption spectra and chemical behaviour and have 
proved that it is a trons ammonia cis nitro compound (formula 2) thus 
supporting the views of Riesenfeld. 

(I) (2) 

NH3 

NH3 N 

NO2 NO2 

NH3 
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11. Intermediate compounds formed in the decomposition of 

chromates. 

V. T. Athavale, Bangalore. 

A study of the decomposition of mixtures of chroinate.s and oxides 
of alkaline earth show.s only two stages in the decomposition corresponding 
to 33'3 and 40 per cent., the intermediate compounds formed being (1) 
9(RO). 4 (Cr 03 ). Cr 203 and (2) l7(RO). (>(CrO). 2 (Cro 03 ). This disposes 
off the claim for the formotion of the large number of intermediate 
compounds found in the previous work. 

Structural formula} for these intermediate cornpotmcis based on the 
^V'^©mer’s conception of valency have been given. 

12. Hydrogen ion concentration of lead salts. 

D. N. Mehta, Bangalore. 

pH values of lead oxide solutions have been determinetl by quin- 
hydrone, antimony and bismuth electrodes. The results have been 
compared with those calculated from solubility <lata and it is suggestetl 
that the use of antimony electrode is not suitable in the measurements of 
pH values of lead salts, whereas the us© of bismuth electrode is preferable 
to the use of antimony electrode because of the less acidic chan\ctcr of 
the former. 

The value of solution of Sb^Oa has been determined, quinhydrom- 
and antimony being employed as indicator electrodes. The value obtainetl 
with antimony electrode comes out identical with the value calculated 
from the solubility data. 

The pH values of lead acetate, and specially prepared basic lead 
acetate ha\'e also been determined, bismuth, antimony, and quinhydrone 
electrodes being employed. Quinhydrone electrode was found the most 
suitable for the measurement and bismuth found to be l>etter than the 
former two. 

The necessity of pH control in the process of manufacture of white 
lead (owing to the lack of suitable indicators) has been pointed out as 
a very convenient means of limiting the nature of the final products. 

The measurements of pH values of distilled water, con<luctivity water 
have also been carried out using the above electrodes. 

13. The structure of nitrobenzyldialkylamines. 

* 

Balwant Singh, Anand Sarup, and H. B. Dunnicliff, 

Lahore. 

The parachors of ortho*, ineta*, and para-nitrobenyldimethylaminos, 
nitrobenzyldipropylainines, and nitrobenzyldibutylainines have been 
determined. The values obtained indicated that the ortho-compounds 
are not chelated and there is no intramolecidar co-ordination in these 
compounds. 

14. ICinetics of the reaction between a-brompropionate and 

silver ions. 

A. N. Kappanna, Nagpur. 

A detailed study of the kinetics of the reaction has been made. 
Silver bromide formed during the course of the reaction exerts a catalytic 
effect. The influence of the amount of the catalyst on the velocity co- 
offleient at constant as well as varying ionic strength has been investigated. 
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lo. Kinetics of the decomposition of trichloracetic acid — 
Part III. 

A. N. Kappanxa and H. W. Patwardhan, Nagpur. 

• irttps ot (lecoinposition of the aci<l under varying conditions of 

acidity have been tletcrmined. An explanation of the mechanism of the 
n'.vtion has been attempted. 

lb. Klectrol^tic reduction of carbonic and formic acids. 

V. Bheemiah and M. Qureshi, H^^derabad. 

Tile main object of this investigation is (o) to determine the nature 
‘•I the electrolytic reduction of carbonic and formic acids under varying 
conditions of electrolysis and (6) to find out the relationship of these 
reductions with the over-voltage at which hydrogen is evolved at the 
< athode. This inve.stigation has so far yielded the following results : 

1* bas been found, in conformity with the conclusions of Coehn and 
•lahn, that a bicarbonate is fairly rapidly reduced to formic acid on an 
amalgamated zinc cathode. Aji aqueous solution of carbonic acid is 
also reduced to formic acid but the yield is very small. 

Xo formaldehyde is detected even after a prolonged electrolysis 
extending over 24 houi-s. 

Formic acid alone or in the presence of sulphuric acid is reduced to 
formaldehyde but when the solution is alkaline no formaldehyde is formed. 

The yield of formaldehyde in acidic solutions is small but it increases 
with the ciuTent density and the hj'drogen over-voltage. Beyond a 
l^articular current density it decreases instead of increasing. 

The hydrogen over-voltage in formic acid solutions does not indicate 
any tlefinite change with the change in the concentration of the electro- 
1> te. It <lecreases with the rise of temperature. The temperature co- 
efficient is found lo be — 2*8 inilliv’olts per degree. 

The surface of the cathode and consequently the hydrogen over- 
voltage suffer changes during the course of each electrolysis. There is a 
tenilency for the over-voltage to indicate a small rise in the beginning, 
but as the electrolysis progresses a gradual fall makes itself evident. 

The above results liave been critically examined but full discussion 
is reserve<l until more e.xperimental facts are available. 

17 Anomalous diamagnetism of selenium. 

Mata Prasad and S. S. Dharmatti, Bombay. 

The diamagnetic susceptibilities of the samples of selenium, powdered 
to different rlegrees of fineness, have been measured with a magnetic 
balance of the Wilson type. The diamagnetism of the samples decreases 
as the fineness of the powder is increased and at a certain stage the sample 
liecomes paramagnetic. The paramagnetic value increases on further 
powilcring. The value for selenium sol has also been measured and is 
found to be OwOOIxlO-® egsm. which is more paramagnetic than any 
of the powdered samples. 

To see if any oxide effect is present we removed the oxide by washing 
with absolute alcohol ami retested the samples ; paramagnetism still 
persists. 

18. Studies in gelation, Part I. 

M. U. Pabmar, S. M, Mehta, and Mata Prasad, 

Bombay. 

^lethods of Fleming, Fells, and Firth and of Hurd which depend on 
the change of viscosity of a gel-forming mixture as well as those which 
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dcpoiul on the optical properties of such mixtures liave been compared 
with a view to find out a reliable method for measuring the time of set 
of silic acid gel-forming mixtures. The results lead to the conclusion that 
It IS necessary to give a definition of what is to bo understood by ‘ time 
of set of a gel-forming mixture ' before any method can be selected for 
tho purpose. 

Conductometric titrations of silicic acid gel-forming mixtures have 
also been made in presence of hj'tlrochloric, acetic, and citric acids. 

The results of experiments on the surface tension of both acidic and 
alkaline gel-forming mixtures show that it decreases slightly at first and 
then slowly increases reaching a maximum when the gel htis set. 


19. Studies in gelation, Fait II. 

M. U. Parmar, S. M. Mehta, a7id Mata Prasad, Bombay. 

Various conditions under which thorium phosphate can be obtained 
n\ the form of a gel have been studied* It is found that completely 

I ^ a ^ l or opaque gets ctui be obtained by acljusting 

conditions of their preparation and that they can be prepared onlv within 
a limited range of pH. 

, The time of set of these gels and the effect of electrolytes and nun- 
electrolytes on it have been investigated. In general the electrolvdes 
lowcv the time of set whereas non -electrolytes increase it. 

The effect of temperature on the time of set as well L the formation 
ot Inesegang rings have also been investigated. 

Kinetics of gelation in the case of gels obtained by using alkaUno 
phosphate solutions have been studied by an optical method. The tiino 
me^uretl ' * change from a translucent to a transparent gel has been also 

of results appear to throw considerable light on the structure 

\ arious other physical properties such as viscosity, vapour pressure 
etc., are being investigated. *' » t' 


20. Solutions of sodium zincate. 

S. M. Mehta a7id M. B. Kabadi, Bombay. 

r^. ‘^O'stalline zinc hydioxide, prepared according to the method of 

pietnch and Johnston (J, Arner. Chem. Soc., 49. 1419, 1927) was dissolved 
m sodium hydroxide to give solutions containing ZnO : NooO in varvimr 
proportions. The concentrations varied from 9N to 0*5N. The electric^ 
conductivities of these solutions have been measured and the results 
show that the conductivity of sodium hydroxide is diminished bv the 
addition ot zinc hydroxide between the ratios 1 ; 1-76 and 1 : 3 for solu. 
tions not less dilute than 4N. This may be due to the foniiation of a 
zincate in these solutions. This seems corroborated by the fact that 
colourless needle-shaped crystals have been obtained from tho most con- 
centrated solutions which on analysis appear to be those of a definite 
zincate. It is also observed that a crystalline precipitate which is pro- 
bably zinc hydroxide separates from solutions less dilute than 4-5N on 
st^ding for some time. Further work is being continued on an examina- 
tion of various properties of these solutions and those of the crystals. 

21. Studies on titanium dioxide sol. 

S. M. Mehta and Miss Olive Joseph, Bombay. 

anri viscosity of the titanium dioxide sol dialysed 

different extent have been measured in presence of mono-, 
^J^ alont electroly te8.u8ing Scarpa’s method with suitable modifica- 
tions. The viscosity at first increases, reaches a maximum, and then 
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begins to decrease. The time- viscosity curves are not ‘S’ shaped as 
observed by Gann. If, on the other hand, these measurements are made 
in the presence of mixtures of electrolyte^s and alcohols the viscosity rises 
to a maximum as in the ease of electrolytes alone but the time-viscosity 
curves are S shaped. It i.s foun<l that the alcohols exert- a peptising 
influence on the coagulation of the titanium dioxide sol. The peptising 
influence of the alcohols is in the order : 

CH 3 OH > C 2 H 5 OH > C 3 H 7 OH 

Changes in the pH of these sols have also been measured. 


22. Electrical conductivity of solutions of sodium phosphate. 

S. M. Mehta and S. M. Sheth, Bombay. 

The electrical conductivity of solutions containing sodium hydroxide 
and orthophoj^phoric acid in varying proportions expressed in terms of 
N^O : P 2 O 5 in the ratios (i) I'o : I, (ii) 1 : 1, (iii) 1 : 1-5, (iv) 1 ; 2, (v) 1 : 2*5, 
(vi) 1 :3 have been measured at various dilutions between 2N and 0‘005N 
at 30^C. It is foimd from the equivalent conductivity-ratio curves 
that the electrical conductivity of these solutions decreases at first as the 
ratio is chariged from 1-5 : 1 to 1 : 1 and then begins to increase. The 
minima obtained in the curves appear to correspond to NaH 2 P 04 , i.e. 
to the neutralisation of the first hydrogen of phosphoric acid. It is also 
observed that the minima are nmre marked in dilute solutions than in 
concentrated ones. The observed increase in conductivity with an 
increase in dilution is expected as being due to increased dissociation of 
the salt in solution. 

The pH of these solutions are being measured by the electrometric 
method. 


23. Reaction between solutions of sodium phosphate and 

mercuric chloride, 

S. M. Mehta and S. M. Sheth, Bombay. 

Mellor {Treatise on Inorganic Chemistry, Vol. V, p. 17) states that a 
solution of mercuric chloride reacts with one of borax giving a red pre- 
cipitate and that this reaction is sometimes styled G. Tammann's reaction 
for free borates. It is found that a similar precipitate can be obtained 
by the interaction of a solution of Na 2 HP 04 , I 2 H 2 O w’ith that of mercuric 
chloride : the colour and composition of this precipitate can be varied 
by adjusting conditions of precipitation. A search of literature has 
revealed that similar precipitates have been obtained by Haack {lAebig. 
Ann., 202, 188, 1891) but that he has investigated the problem from a 
<lifTcront standpoint. The variations in the colour and composition of 
the precipitates obtained by the reaction between solutions of Na 2 HP 04 , 

1 2 H 2 O and of mercviric chloride os well os the change in the specific gravity 
and other properties of the precipitates have been investigated imder 
different conditions. The results show that the physical properties of 
the precipitates arc correlated w'ith the pH of the alkali phosphate solutions. 

24. An X-ray investigation of the crystals of Benzoin. 

Mata Prasad and Jagdish Shankar, Bombay. 

Benzoin w’as prepared by shaking together pure benzaldehyde and 
pure potassitini cyanide in a sealed glass' tube at 100®C. The crude 
product was pxirified by repeated crystallizations from rectified spirit. 
Well-dovelopod crystals were obtained by -the slow evaporation of the 
solution of tho substance in alcohol. 
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The crystals were investigated by the Rotation Method \ising a 
Shearer gas tube and a copper anticathode. The dimensions of the unit 
cell were found to be 

a=19-7A, b=5-8lA, o= 10'6A, and ^9=106'^ 52'. 

Oscillation photographs were taken at intervals of lo"* about the h 
and the c axes and a large number of planes were identified. It wtvs found 
that the (hoi) planes are halved when h Ls otld. This halving corresponds 

to the space group C52h with ]m Bravais lattice. The number of molecules 
reqviired by the space group is 4 anti that calculated from the dimensions 
of the unit cell anti the density of the crystal is also 4. The molecules 
in the cell are therefore asymmetric. 

Further work on the mejisurement of the intensity of reflection from 
various planes will shortly be undertaken in order to elucidate the orienta- 
tion of the molecules in the cell. 

25. Pharmaceutical emulsions. 

N. P. Chatterjee, Calcutta. 

Several phannaceuticnl emulsions were found, on test, to contain 
30 to 40 per cent, oil, about 1 to 20 per cent, emidsifier and the pH \’alues 
of the emulsions were between 4*5 to 5*.'5. The size of the particles was 
of the order of 1*5 to 80/i. The paper denis with the experiments and 
discussions on the preparation of emulsions with such pro]ierties. The 
advantages of using combinations of emulsifiers have been pointed out. 

26. Titration of colloidal acids. 

J. N. Mukherjee ayid S. Mukherjee, Calcutta. 

Electrometric titrations of colloidal solutions of Palmitic acid have 
been carried out against different alkalies. The total acidities calculated 
from the titration curves are found to vary with the alkali employed in 
the order 

NH 40 H<Na 0 H<Ca( 0 H) 2 <Ba{ 0 H) 2 . 

The results have been tliscussed with reference to the constitution 
of the double layer surrounding the particles. 


27. On the measurement of the absolute rates of migration of 
ions by the method of moving boundaries. 

J. N. Mukherjee, R. P. Mitra, and A. K. Bhattacharyya, 

Calcutta. 

The method of moving boundaries has not hitherto been applied for 
a direct determination of the absolute rate of migration of an ion from an 
actual measurement of the potential gradient at the boundary. An 
attempt in this direction has been made following Mukherjeo’s method 
of measuring the cataphoretic speeds of colloidal particles. The observed 
potential differences between two fixed planes at right angles to the 
direction of the current, when a hydrochloric acid-picric acid boundary 
moves between them, have been found to vary regularly (i) with the 
distance swept by the boundary and (ii) with time. These variations 
have been utilized for calculating the absolute rates of migration of the 
chloride and the picrate ions. Better reproducibility is obtained with the 
rpore concentrated solutions where variations from mean values are 
within 1*6 per cent. The results appear to depend upon factors operating 
at the boundary in a manner not contemplated in the simple Kohlrausch 
theory. 
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28. On the nature of colloidal acid clay. 

J. N. Mtjkherjee and R. P. jVIittra, Calcutta. 

Acid colloidal clay has been separated from different samples of soil 
with the help of the Sharpie's supercentrifuge. Simultaneous potentio* 
metric and conductometric titrations of these acid clays have been carried 
out using different alkalis. The titration curves for a given specimen 
show (i) that the buffer action towards given additions of alkali depends 
on the nature of the alkali itself and (ii) that the time of interaction is 
also an important factor. Titration with acids have been carried out in 
order to ascertain to what extent these acids act as amphoteric electro- 
l^’tes and react with hydrogen ion to form aluminium ions. 

29. On the nature of colloidal acids. 

J. N. Mukherjee, S. C. Ganguly, and B. Chattefjee, Calcutta. 

In continuation of our previous work on colloidal acids, improvements 
in technique have been introduced. They include: (1) stocking the 
sol in an atmosphere of hydrogen free from all contaminations ; (2) pre- 
cautions for preventing leakage from mains, etc. ; (3) efficient arrangement 
for shaking the system during titrations. 

As a result of the.se improvements silicic acid sols could be preserved 
unchanged for months, and reproducible electrometric measurements 
could be obtained even at high dilutions. 

The electrometric titrations of silicic acid sols against alkalies generally 
confirm our previous observations on the nature of colloidal acids. Buffer 
action is observed during titration in high pH regions. 

30. Purification of activated charcoal with reference to its 

electrical charge and its variation with concentration 
of electrolj’tes. 

S. P. Raychaudhuri, S. K. Nandi, and J. K. Banerjee, 

Calcutta. 

Various samples of sugar charcoal have been washed and boiled with 
conductivity water for a long time and at different stages of washing the 
conductivity of the supernatant liquid and the electrical charge of the 
resulting sample have been measured. 

Airsami>le8 of charcoal which initially possessed a negative charge 
attained a zero charge and in two cases ultimately became positive. 
This confirms previous observations from this laboratory. 

Variations of the electrical charge of negative and n\ill charcoals in 
contact with solutions of acids, bases, and salts have been measured. 

Various theories of adsorption of electrolytes by activated charcoal 
have been discussed in the light of the experimental results. 


31. On a new type of liquid junction. 

D. N. Ghosh and P. B. Ganguly, Patna. 

The presence of liquid junction potentials is a source of considerable 
difficulty in the accurate measurement of E.M.F. of cells as owing to their 
instability their values cannot be accurately detewnined. Previous 
attempt.s have been directed towards decreasing the interfacial area o 
the contact and towards lowering the concentration gradient or le 
junction solutions. A type of liquid junction has been developed where 
in addition to decreasing the interfacial area diminished diffusion _ as 
secured by decreasing the time of contact of the solutions at the juno i 
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Series of determinations Viave shown that tliis tyjje of junction 
constant and reproducible values. Experiments with junctions of the 
free diffusion type and the continuous mixture type used by (higgenhcirn 
have also been conclvictecl for comparison. 


32. Studies on the vapour pressures of emulsions. 

P. B. Ganguly, Patna. 

The vapour pressures of a series of oil-in-water and water-in-od 
omulsrons have been mciisured. A type of apparatus suitable for the 
above measxiremonts is described. It lias been found that the vapour 
pressures of the emulsions generally approximate the values tor the 
liquid forming the continuous phase. Atlvantage might be taken of this 
behaviour to defmitelv fix the type of an emulsion. 


33. Visco.sity of dilate .solutions of non-elcctrolyte.s. 

Balbhadra Prasad, Cuttack. 

The study of the viscosity of dilute solutions of non-electrolytes 
about which a'note was published in the Chemi.stry Section of the Science 
Congress last year, has been further pursued. The formula deri\o<l con- 
necting viscosity and concentration i.s — =1 +ac when t) and tjq are the 

viscosities of the solutions and the pure solvent respectively, a is a 
constant which should be independent of temperature and solute. While 
it is found that a is independent of temperature in the cases of cane 
sugar, fruit sugar, and grape sugar solutions it is not independent of the 
solute used. How it varies with the solute is being investigated. 


34. Viscosity and molectilar association. 

Balbhadra Prasad, Cuttack. 

A new method for studying molecular association has been suggested. 
It has been shown that if a graph be plotted with \/T as x-axis and log 77 
where 77 represents viscosity, as y-axis, then the slope of the curve will 
be proportional to the molecxilar weight of the liqxiid. 

The relative molecular association at any two temperatures will 
be proportional to the slopes at the two temperatures and so relative 
molecular association can be easily found. H has been that the 

elope which is constant in the case of unassociuted liquids is 0-7 times the 
critical temperatures of liquids on the absolute scale As no hqiud 
remains associated at about critical temperature the value of the slope 
determined from the critical temperature even in the case of t^ociatcd 
liquids will correspond to the unassociated state. Hence dividing the 
slope of log 77 against 1 /T at any temperature by 0 - 7 Tc will give the 
absolute value of molecular essociation. 

35. On the influence of a few organic solvents on the swelling 
of and the absorption of dye-stuffs by silk fibres. 

A. Nagaraja Rao, Bangalore. 

It is a matter of common practice during dyeing to increase its 
effectiveness by the addition to the dye-bath of several substances either 
of the nature of electrolytes or non-electrolyt-es. Among the several 
factors that are responsible for this increased efficiency, the alteration in 
the condition of the fibre brought about by a change in the swelling is 
one of the most important and a detailed and a systematic investigation 
of this has been undertaken with special reference to silk fibres. This 
enables us to determine the relationship between the nature of the added 
substance and the direction of the change. 
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, paper the lon^tucUnal and the transverse changes undergone 

Dy individual fibres of definite dimensions have been measured under 
varying concentrations of pyridine, fonnamide, and the different alcohols 
ena thereby to determine the total percentage increase in volume 

on swelling. The influence of these substances on the absorption of 
several direct dye-stuffs by silk fibres has also been quantitatively 
estimated. The surface properties of the added substance appear to be 
entirely responsible in effecting any alteration in the extent of absorption 
although specific influences also are not unlikely. 

36. On the solubilities of substances. 

A. Naoaraja Rao and D. V. Venkatasubbiah, Bangalore. 

Camelly s thermodynamic relation correlating the melting points 
and the heats of fusion of solid substances gives us only the natural 
solubilities which are mostly different from the true experimental values. 
The divergences have been adduced as being due to the varying shcpe.s 
of the vapour pressure-concentration curves. It is felt that this relation 
requires a modification by the introduction of certain specific constants 
of the solvent of the nature of the dielectric constant and viscosity so 
ns to yield solubility values applicable to specific solutes and solvents. 

An explanation for the alternating effect observed with the solubility 
of some of the homologous series of substances like the di-carbo.xylic 
acids has also been attempted by a consideration of the surfcce groups 
likely to be produced in the intcrfacial adsorption layer. 


37. On some of the physical properties of \’1tamine con- 

taining veget-able juices. 

A. Nagaraja Rao a)id C. Anandaraiha Rao, Bangalore. 

^^’ith the advent of the physico-chemical theories of biological pro- 
cesses the physical properties like surface tension, adsorption, and viscosity 
of various plant and vegetable juices assume greater importance in the 
elucidation of the role of vitamines in animal system. In this series of 
investigations the authors are engaged in the determination of the surface 
tension of fresh tomatoe and other vegetable juices and also the effect 
of temperature, dilution and ageing on the same. 

Certain changes of the nature of an alteration in the acidity and the 
formation of some alcohols appear to be produced on the ageing of the 
juice, which are imder further investigation. 

38. Autocatalysis in coagulation. 

S. S. JoSHi, Benares. 

In view of the well-known limitations of the applicability of Sinoluch- 
owski’s theory, a number of theories have been proposed during recent 
years for the kinetics of coagulation, which however are not free from 
difficulties. An examination of the available material shows that viscosity 
and turbidity constitute the principal source of the data for the coagula- 
tion kinetics. Evidence is now adduced to show that the slow coagula- 
tion is a maikedly composite process, being the resultant of a series of 
changes, which correspond to discontinuities observed on viscosity-time 
curves, indicative of the progress of coagulation (Joshi and Viswanath. 

J. Indian Chem. Soc., 1933, 10. 329-340; Joshi and Nanjappa, ibid., 
1034, 11, 133-143; Joshi and Iyengar, ibid., 1934, 11, 555-557). The 
value of such a property is a function of a number of (a) processes accessory 
to tho main one, viz, coalescence of particles, which do not progress 
uniformly during coagulation. Evidence is also g^ven for tho (6) existence 
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of stages whore the micellar an<l related changes are auoh as do not afYoct 
the property selectetl to measure coagulation. The operation of eitlu'r 
of, or both (n) and {h) will give evitlence of autocatalysis which is but 
spurious. 


39. A proposed general theory for the kinetics of coagulation. 

S. S. JosHi. Benares. 

Base<l on an extension f*f Freundlich’s equation for the aflsorpti(>n 
isotherm, the following equation has be*en <lefluced for the rate of coag\i!a- 
tion in terms of e. the micellar charge, tii the colloid concent ration, C’. 
the electrolj'to concentration and o. ». which arc constants. 


rlx 

cit 


€ 

= ina(C- AC)^- 


It is founil that Smoluchowski's general equation eharacteristi<' of 
the region of raphl coagulatif)n {Z. Pttys. (.'hem., HUT. .9:^. 120) can bt* 
deduced as a particular case of the eqxiation pi-opos»*(l. It also yields 
os another special case the well-known empirical equation of Paine (Kofi. 
Chem. Beih., 1012. 10. 430). and pn>dict.s the conditions under which the 
latter breaks tlown as also the corresponcling sense of the drift f)f the 
Paine’s constant A considerable amount of e\-iflence has been obtainecl 
in these laboratories which shows that the effect of increasing the electro- 
lyte concentration in increasing the rate of coagulation is fii*iconfiinton-<. 
This purely experimental finding is found to be deducible from the equa- 
tion. 


40. Coagulation of oil suspensions by mercury chloride 
solutions. 

S. iS. JosHT and S. P. Sarkar, Benares. 

This has been exnmine<l over a witle range of the normality of the 
above coagulant. The viscosity, turbitlity, anti the refractive index 
were measured during the coagulation ; these sht)wcd the normal, familiar 
variations, the actual mngnitutle of the change being however small. As 
observetl in numerous coagulations in tht'se laboratories, the variation 
of \nscosity was discontii\uous with time ; the nett increast' in viscosity 
even after prolonged standing was l>ut small in a large number of cases. 
Changes in the last two properties were confined to but initial stages. 
The observations of Joshi and Kulkami reported elsewhere are con- 
sidered as special to arsenious sulphide coagulations, an<l not a general 
characteristic of mercuric chloride os a coagidant. 

41. Anomalous variations of viscosity and turbidity in the 
coa^ilation of arsenious sulphide by mercuric chloride 
solutions. 

S. S. Joshi and S. S. Kulkarni, Benares. 

In a number of recent publications from thesse laboratories it has 
been shown that marked limitations exist in the tise of viscosity change 
a measure of the corresponding degree of coagulation. These limita- 
tions became con.spicuous particularly in the use of non-electrolytes as 
coagulants. It was seen that some of the properties of merciiric chloride 
are characteristic of both the electrolytes and non-electrolytes. This 
and the fact that no quantitative information ns regards its role as a 
coagulator is available in the literature suggested undertaking the present 
work. Distinct though slow coagulation of colloid AsoSs was observed 
with concentrations as low os N/800. The last was'raised to N/500 
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(when coagulation was very quick to appear) and the viscosity of the 
coagulating sol determined over long periods over a wide range of the 
coagulator and the colloid strengths. It was found that the viscosity 
ot the system did not show any nett rise, even when the measurements 
were continued \ip to a stage, which produced appreciable flocculations. 
Ihis IS interesting since an appreciable increase of viscosity on coagula- 
tion is to be anticipated from the current theories of the viscosity of a 
colloid, as well as from the relevant data in the literature. . 

Measurements were also made of the opacity of the coagulating sol 
with the same coagulant. The results were completely analogous to 
those on the viscosity, which is significant. It might be mentioned that 
the familiar variations of both the above properties were noticed when 
o‘her Coagulants were used. 


42. Decomposition of sulphur dioxide in electric discliarge ; 
variation of the ionization current during the reaction. 

S. S. Josh I and K. K. Sarma, Benares. 

The reaction has been studied in the pressure range 4 to 15 cms. Hg 
in the annular space of the well-kno^vn Siemen’s ozonizer due to potentials 
which were increased up to 16,000 volts (r.rn.s.). The nature of the final 
products (viz. unchanged SO 2 , SO 3 , O 2 and a peculiar white deposit 
the main part of which is sulphur) was independent of the applied voltage, 
the gas pressure and presumably of the frequency of the A.C. supply. 
An examination of a number of pressure-time curves showed that in 
general the course of the reaction was markeilly composite. In the first 
stage of the decomposition the rate of change was slow. The duration 
of this stage increased by increasing the gas pressure at constant applied 
potential. This was followed by a short lived phase in which the reaction 
proceedeil markedly rapidly, as judged by the ilirninution of the gas 
pressure in the system. The final section was always characterized by 
an exceedingly slow rate of change. On measuring the value of the 
ionization current flowing through the reaction vessel a remarkable 
correspondence was found to e.xist between the rato of the reaction and 
the correspomling current. In the first phase of the reaction mentioned 
already the current diminished fairly rapidly ; it then increased remarkably 
rapidly riuring the short interval, when a rapid diminution of pressure 
was produced ; the current was markedly low and nearly constant during 
the last stage of the decomposition. The close synchronousness between 
the current changes and those in the corresponding rate of decomposition 
is striking, and is in all probability related to the changing composition 
of the material in the ionization vessel. Evidence is adduced to show 
that even small quantitie.s of sulphur trioxide possess a markedly depressant 
influence on the ionization of a gas subjectetl to an electric discharge. 


43. Formation of molecular complexes in mixed solutions of 
potassium iodide and mercuric chloride. 

S. S. JoSHi and K. K. Saraia, Benares. 

A review of the literature on the subject showed that a very con- 
siderable amount of ovidonco exists to show that hydroxylation and espe- 
cially association lend to appreciable increase in viscosity. The last 
quantity wius measured for mixtures in which different amount of 0*131, 
HgCl 2 were added to solutions of potassium iodide. The proportion of 
the mercury chloride mixed with a given normality of the iodide solution 
was increased until precipitation of mercury iodide occurred. Jleasure- 
monts were made with 0*lM, 0*2M, ond 0*3M K1 solutions, at two tempera- 
tures, viz. 30''C. and .3.5®C. The curves relating the viscosity and the 
composition of the mixture showed a number of maxima and minima. 
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The positions of a number of these remained sensibly unaltered in the 
series mentioned above at the two temperatures. Tlie occurrence of tin* 
maxima have been explained on the formation of complex compcunds of 
the type (HgCl2)a (KI)6 where a and 6 Are constants. 


44. Variation of viscosity during the slow coagulation of oil- 
in-water emulsions. 

8. 8 . JosHi and H. K. Acharya, Benares. 

A review of tfie now considerable volvnne of data on the \'is>cosity 
of colloids showed that but little cpiantitative information is available 
on the viscometric examination of the kinetics of the abox'e t\pe^ of 
emulsions. The present paper gives data foi the coagulation^ of Til, 
Mustard, Linseed, anti Paraffin oil emidsions. \ ariotisly concentratetl 
solutions of potassium bromide, potassium ioditle, barium chloridt*. thallium 
chloride, and thtjrium nitrate were used a.s coagulants. It was observed 
that the progre.ss of coagulation followed by viscosity nu'asurements u jts 
markedly discontinuous, an appreciable dimimition of \-isco.sit\' being 
observed usually though not invariably at the commencement of the 
coagulation. Both these features disappear in rapid coagtdations contrary 
to expectations from the current theories regarding the visco.-ity of 
colloid and the usual experience, it was found that in a large numbtu- 
of coagulations, especially when low concentrations of thallium chlori«le 
and thorium nitrate are used viscosity of the coagulating system was 
markedly lower than its initial vahie. 


45. Studies on the influence of electrolytes on the distribution 
of solutes between immiscible solvents. Pert I — 
Partition of benzoic acid betw’een toluene and water. 

S. S. JosHi and R. N. Ambeke, Benares. 

Results are given for the distribution coefficient of benzoic ocitl 
betw’een the phases mentioned above in the presence of varying amounts 
of hydrochloric acid, lithium, sodium, potassium, rubidium, and ammonium 
chloride added to the aqueous phase. The constant diminishes by about 
22 per cent, when the amoimt of the acid for example is increased up to 
0 ’ 5 N. Further increase up to 4 N has no influence. The addition of 
the other chlorides (with the exception of amiiionium chloride) in increasing 
amounts diminishes progressively the distribution constant. The firet 
addition.s of ammonium chloride increase the coefficient to a ma.xinnim ; 
subsequent additions lower its value analogous to other chlorides. Com- 
paring the influence of the above chloride in diminishing the distribution 
coefficient, the order is NaCl>KCI>KbCl>LiCl>HCl. The themjo- 
dynamical theory of Nemst, the familiar salting out theory and that of 
the suppression of the ionization of benzoic acid have been shown to be 
inadequate to explain the observed results. The possible infliience of the 
ionic hydration and especially of changes in the ionic activities and also 
that of the undissociated benzoic acid has been discussed. 


46. Studies on the influence of electrolytes on the distribution 
of a solute between immiscible phases. Part II — The 
partition of iodine between toluene and water. 

S. S. JosHi and R. N. Ambike, Benares. 

The influence of the addition of different amounts of KCI, LiCI, 
NaCl, HCl, HNOg, CHgCOOH, H2SO4 to the aqueous phase on the above 
distribution coefficient has been investigated. It has been found that 
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the constant diminishes by increasing the amount of any of the above 

substances, the effect being more pronounced in the first additions The 

order of influence is K>Na>Li>H which is in part different from 

that observed in the benzoic ecid distribution. As the amount of any of 

the tour acids was varied progressively, it was found that the distribution 

constant diminished to a minimum (whose value depended upon the 

nature of the substance added)* the influence of further additions beinff but 
insensible. ® 

A detailed in\-estigation was also made of the above distribution in 
the presence oi potassium iodide in the aqueous phase, which leads to the 
forrnation of KIs in water. The v’alues of the equilibrium constant (KI X I 2 
’^^ 3 ) studied in the presence of the foreign electrolytes mentioned 

constant increases fairly rapidly as the concentration of 
L. 1 CI, KCl, a,nd NaCl added is increased in the range 0 to 3N. Using 
acetic and nitric acids the constant increases up to a maximum at about 
0'5N, and remains constant despite large increases in the amounts of the 
acids added. 


47. Nitrogen loss from soil in sunlight. 

N. R. Dhar, S. P. Taj^don, S. K. Mukerji, ayid P. K. Kar, 

Allahabad. 

In absence of oxygen and in presence of an easily oxidizable organic* 
substance, many micro-organisms are capable of decomposing nitrates 
with the evolution of gaseous nitrous oxide or ammonia. This tj'pe of 
denitrification is well known. There is another variety of nitrogen loss, 
which takes place in presence of oxygen but has not yet been satisfactorily 
explained. In this paper it will be shown that this loss of nitrogen from 
the soil is due to an o.xidation process followed by a photochemical and 
catalytic decomposition. 

From the researches of J. G. Lipman and A. W. Blair carried on at 
New Jersey and California, it appears that nitrogen in the gaseous state 
is lost from soils when the conditions are favourable for oxidation. The 
loss amounted to 100 lbs. per acre per year in the first nine inches of the 
soil. In these experiments the conditions existing in the soil in the past 
were disturbed by making the soil suitable for more o.xidation. Similar 
nitrogen losses have been observed at Rothamsted, Minnesota, Kansas, 
Indian Head (Saskatchewan), Allahabad, Nagpur, Coimbatore and other 
places. Nearly 70% of the added nitrogen is said to have been lost when 
wheat plots in Rothamsted have received 14 tons of farmyard manure 
containing 200 lbs. nitrogen. These losses are more pronounced in soils, 
which liave been highly asrated. 

That oxidation of ammonium salts is an important factor in this type 
of denitrification is also evident from the observations of Niklewaki, who 
reported that when the manure was free from nitrifying bacteria, only 
3% nitrogen was lost as ammonia but when supplied with nitrifying 
bacteria, the manure lost more than 20% of its nitrogen. Moreover, 
Russel) and Richards have ob.served a greater loss of nitrogen when a 
manure was composted under ssrobic than imder anaerobic conditions, 
Vishwanath has observctl that the greater the nitrate formation with 
different manures, the gi*eater the nitrogen loss. It has boon observed 
that the loss of nitrogen in presence of light is always greater and the 
oxidation is also greater than in tho dark. Experiments carried on in 
different countries show that the total amount of niti*ate lost from soils 
containing crop is greater than that in neighbouring fallow soils even 
when correction is applied for the amount of nitrate taken tip by tlie 
crop. 

Explanation on the foregoing observations on nitrogen loss are given 
in tho papor. 
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48. Influence of temperature on fixation of nitrogen. 

A. K. jNIallik and N. R. Dhar, Allahabad. 


It is generally believed that nitrogen fixation takes place to a remark- 
able extent in tropicjkl soils by free li\*ing bacteria. It seems that no 
systematic work has been done on this subject in this country. The 
writers have determined the nitrogen fixed at different temperatures by 
a pure culture of Azotobaeter using the following medium : — 


Distilled- water 
Mannite 
K2HPO4 
MgS04. 7H2O 

CaCl2 

FeCls one drop of lO per cent, solution. 


1 c.c. 
15 gms. 
0-2 

0-2 .. 

0 02 


It is well known that of the nitrogen fixed is in the form of 

ammonia and hence we htive determined the annaints of ammonia by 
Nessler’s solution colorimetrically. 

The results show that the amount of ammonia formed is highest at 
.‘i5~ ; at 50® the amount of nitrogen fixed is exceedingly small. It seems 
therefore that in summer months in tropical countries when the soil 
temperature in many places exceeds 50®, very little nitrogen fixation by 
Azotobaeter is possible. 


49. Chemical reactivity and light ab.sori:)tion. 

N. R. Dhar and P. N. Bhargava, Allaliabad. 

The writers have mea.sured the light absorption of reducing agents 
like hydrogen, methyl alcohol, and ethyl alcohol vapour, ancl oxidizing 
agents like bromine and chlorine separately all in the gaseous state 
and in mixtures by photographing their absorption spectra with a Hilger 
Quartz Spectrograph E, employing copper and iron arc as the light source. 
The time of exposure was two minutes. The absorption chamber con- 
sisted of a tube 80 cms. long and 2‘5 cms. in diameter. The pressures 
of bromine or chlorine and the reducing agents were 20 and 40 cms. Hg 
respectively. 

From the results it is observed that the light absorption by a mixture 
of tlie reacting substances is greater than the absorptions by the in- 
gredients considered separately. It is interesting to note that there is 
no increased light absorption when the gases or vapours are passed through 
concenti'ated sulphuric acid and phosphorus pentoxide. In other words, 
desiccation considerably decreases the chemical reactivity and prevents 
the combination of hydrogen and chlorine or hytlrogen and bromine in 
the visible region. Hydrogen sensitizes the dissociation of chlorine and 
bromine molecules and makes them reactive in radiations of longer wave- 
lengths only in the presence of moisture. These observations are support- 
ing the important work of Baker who showed that intensive drying greatly 
reduces the reaction velocity of substances. 

From numerous experiments carried on with solutions and the results 
obtained in this paper, it seems clear that if there is the possibility of the 
occurrence of a chemical change by mixing two or more substances 
increased light absorption is likely to be observed in those cases. We are 
of opinion that the increased light absorption by a mixture in com- 
parison with those of ingredients is likely to be a measure of the reactivity 
of a given mixture of two or more substance.s. 


50. Temperature and diamagnetism. 

S. S. Bhatnagar, M. B. Nevgi, and M. L. Khanna, Lahore. 

While trying the temperature effect on diamagnetism of some organic 
iodides the authors find that the diamagnetism of the iodides decreases 
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to some extent. This is quite contrary to the fact which was previously 
observed in the case of aromatic liquids. The results obtained so far are 
as follows : — 


Table I. 


Ethyl iodide. 


Temperature. 

— XX 10®. 

% change. 

Temperature 

coefficient. 

15“C. 

0'4488 



o5^C. 

0-4356 

2-94 

0-00074 


Table 

II. 



n*propyl iodide. 


30“C. 

0-4958 



70^C. 

0-4834 

2-5 

0-00063 


Table III. 



Phenyl iodide. 


30^C. 

0-470 



70°C. 

0-462 

1-7 

0-000425 


Table IV. 



o-iodo-toluene. 


30°C. 

0-5145 



70^0. 

( 

0-6051 

1-82 

0-000457 


Table V. 



m>iodo> toluene. 


30°C. 

0-5152 



70°C. 

0-6005 

1-7 

0-000422 


It appears from the above results that iodine in the organic iodides 
might perhaps be responsible for the decrease in the diamagnetism of the 
organic iodides. Honda {Ann. der Phyaik., 32^ 1027, 1010) has shown 
that iodine increases in diamagnetism in solid state but decreases in the 
liquid state. The slight decrease in the diamagnetism of the iodides can 
be explained by the change in the diamagnetism of iodine at different 
temperatures. The above results are in the same direction. These 
results will be further extended and checked on the modified form of 
Decker’s apparatus. 
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61. On the accurate measurement of diamagnetic suscepti- 
bilities. 

S. S. Bhatnagar, N. G. Mitra, and G. D. Tuu, Lahore. 

Pascal’s classical data on the deduced values of x ftfoms in 
combination is at its best a first approximation. An attempt has been 
made to repeat his work with the purest materials now available by taking 
measurements on the more sensitive Bhatnagar-Mathur Magnetic Inter- 
ference Balance. The results obtained for hydrogen (^h = — 2'68x 10-®) 
and for chlorine (Xcl= — 19*85x 10-®) compare more favourably with the 
theoretical values derived on the wave mechanical concepts than the 
experimental values of Pascal. 

52. Action of solvents in heterogeneous reactions. Part I — 

Effect on the velocity of reaction between carbon 
disulphide and alkali. 

D. D. Karv^: and K. K. Dole, Poona. 

Solutions of carbon disulphide in petroleum ether and in xylene were 
shaken wth varying quantities and concentrations of sodium hydroxide 
and the sulphur in the aqueous layer was estimated after one hour. It 
was found that the extent of reaction is greater with xylene than in 
petroleum ether, although in both solvents it is seen to increase pro- 
portionately with concentration. 

53. Action of solvents in heterogeneous reactions : Part I. 

Effect on the velocity of reaction between benzoyl 
chloride and water. 

D. D. Karv6 and K. K. Dole, Poona. 

The velocity of the reaction between benzoyl chloride and water was 
determined when carbon disulphide, chloroform, carbon tetrachloride, 
chlorobenzene, bromobenzene, and xylene were used as solvents for the 
former. The extent of reaction in a given time was greatest with CX!!l 4 , 
and went on diminishing in the order : Carbon tetrachloride, xylene, 
carbon disulphide, chlorobenzene, bromobenzene, and chloroform. Besides 
the physical properties like viscosity and density, various others like 
surface tension, ^electric constant, etc. seem to determine this effect on 
the speed of a heterogeneous reaction. 

54. On some critical aspects of adsorption. 

A. Ganguli, Chandernagore. 

Recent quantum-mechanical dispersion theory shows that there is 
no appreciable difference between the old capillary condensation, surface 
orientation, potential, and electrical theories. Adsorption forces originat- 
ing from electrical polarisation are identified with van der Waal forces 
operative in condensation and regarded as residual valence forces. 
Activated adsorption however involves a mechanism of activation as in 
chemical kinetics. But some explain this as due to slow diffusion or of 
removal of impurities adhering to the surface. 

In order to imderstand mechanism of adsorption further experiments 
on the structure, extent, purity and thickness of surface layer are required. 
Roughness of surface and cracks of Smekal tracks may account for the 
difference in the actual and theoretical values of adsorption potential and 
diffusion. Again adsorption is sometimes accompanied by swelling. 
Activation of adsorbents consists essentially of removal of impurities 
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(causing increase in adsorption), increase of surface (foi-raation of single 
crystals), and development of cracks* It is rational to express adsorp- 
tion per unit surface rather than per unit mass of adsorbent and these 
are not always identical. Kinetics and energetics of adsorption at'different 
temperatures should be carefully studied. At low temperatures owing 
to slow v'ibrations, molecules are held atom by atom to the adsorption 
centres wliile with rise in temperature some linkages break sway. This 
accounts for difference in acLsorption. 


55. Conductometric studies of stearic acid hydrosols : Part II. 
M. P. Venkatarama Iyer and B. Sanjiva Rao, Bangalore, 

Stearic acid sols offer one of the simplest and at the same in- 
teresting systems, which can be studied eleetrometrically, and conclusions 
ilrawTi regarding the nature of the interfacia] layer and reactions at 
interfaces. In continuation of the work described by one of us {Proc. 
Indian Science Congress^ 1932 : J. Mya. University, 1932) we have carrieti 
out measurements of the conductivity of Stearic acid sols and its variation 
with dilution. Conductometric titrations of the sol against Sodium and 
Barium hydroxides respectively have also been carried out. The results 
fully support the theory proposed by the author in previous papei^s {J. 
Ind. Ghem. Soc., 8, 613, 1931 ; J. Mys. University, loc. cit.) tliat the 
‘ adsorption theory ’ with modiheations involving ‘ deformation ’ of ions 
can satisfactorily explain all observed ft\cts. 


56. Mechanism of the clarification of muddy water by 
strychnos potatorum seed-paste. 

B. Sanjiva Rao and K. Subbaramiah, Bangalore. 

Clarification of water by the paste from the seeds of Strychnos pota- 
torum has usually been attributed to the proteins in the seeds. Investiga- 
tions by the authors show that the proteins merely sensitize the 
suspension and that the actual precipitation is effected by the actions of 
the alkaloid. 


67. The E.M.F. of the system Hg/HgO/Stad. Ca(OH) 2 . 

K. Subbaramiah and B. Sanjiva Rao, Bangalore. 

The E.M.F. of the above system has been shown to be steady and 
reproducible and to have the value 0*2023 — 0'00035 (^-30) with respect 
to the N-Hydrogen electrode. It is offered as a convenient standard 
alkaline electrode for the potentiometric estimation of copper ions in 
Bordeaux mixture. 


68. Investigations on Vitamin C. 

A. R. Ghosh and B. C. Guha, Calcutta. 

The content of Vitamin C (ascorbic acid) in different Indian food- 
stuffs has been determined by the titration technique with 2 : 6— dichloro- 
phenol — indophenol. Pineapple, lichies, and red pepper appear to be 
the richest sources. 

Experiments have been carried out on the production of Vitamin C 
in vitro from carbohydrates in the presence of the tiMues of the rat. 
Some carbohydrates appear to show specifio behaviour in this respect. 
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50. Studies on flavins from ox-kidney and motor {Pisum 
Arvense). 

H. G. Biswas and B. C. Guha. Calcutta. 

Attemjits havt* been inuLlc to i.solatp a flavin from ox-kidiipy (reno- 
flavin) anti one from nuitor (Pi-sum Arvense) by emploN'ing methods, 
developed by Knhn. Both the flavins have physiological activity, in 
that tliey can promote growth in young \’itainin B 2 - deficient rjits. The 
ortler of activity has, however, not yet been finally determined. 


60. The biological oxidation of inositol. 

N. Das and B. 0. Guha, Calcutta. 

Stxulies on the oxitlation of ino.sitol by the brain, kitbiey. heart 
muscle, and liver tissues of the rat were carrietl out. The Haveroft- 
Warburg inicrorespirometer was used and the tissue.s wore 8u.spcnde<l in 
a mixture of phosphate ljutfer at pH 7*t and Hinger-Locke sfdution. 
Inositol wa.s fourul to be oxidized by all the ti.ssues. The rate <*f respira- 
tion with liver tissue wa.s the lowest. 


61. Vitamin A in Indian fish-liver oils. 

A. R. Ghosh ami B. C. Guha, Calcutta. 

Further studies on the above subject indicate some disparity between 
the biological and tintometric values of some Intlian fish-liver oils. 


62. Dyes derived from phenanthraquinone. 

P. C. Dutta aiul D-amodar Prasad, Mazafferpur. 

6-Chloro-3’4-tolylene tliainine (Morgan and Drew, 1920, 

117, 784) was condensed by the authors with various derivatives of 
phenanthraquinone and thereby yellow or brown azino dyes obtained 
(Proc. Indian Science Congress, 1934). In the azine dyes, the chromo- 
phoric property of the azine ring is enhanced by the change of a nitrogen 
atom from the trwalent to the pentavalent condition or in other words 
by the conversion of the azine to an azonium compound. The present 
communication deals with compounds c)f the flavinfluline type obtaiiied 
by condensing 0.chloro-3-phenyl-3-4-tolylone diamine (Morgan and Jones, 
1921, 119, 191) with phenaivthraquinone un<l its various derivatives in 
acetic acid solution in presence of cone, hytlrochloric acid. /Vs expected, 
these compounds are all much deeper in colour than similar compounds 
of the azine type. The 2 -amino-phenanthraquinone condensed product 
is a violet dye and most of the other compounds are deep chocolate^ in 
colour. These compounds tlissolve in cone, sulphuric acid with a pink 
colour. 

63. Studies in indigoid dye.^. Part VIII. l*8-peri-naplitha- 

tliiophene-phenanthrene-indigos. 

P. C. Dutta, Mazafferpur. 

The author has been studying the relation between colour ami 
chemical constitution of the naphthathiophene-phenanthrene-mdigos. 
1*2-, 2* I-, and 2 - 3 -naphthathiophene-phenanthrene-indigo.s have already 

been described in parts II, IV, ami VI respectively (Der., 1933, 06, 1226 ; 
ibid,, 1934, 67, 5, 1319). The present paper deals with l*8 peri-naphtha- 
thiophene-phenanthrene-indigoB obtained by contlensing 1'8-naphthoxy- 
penthiophene with phenanthraquinone and its various derivatives and 
completes all the possible naphthathiophene-ijhenanthrene-indigos. 
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Unlike the isomerides already described, these compounds are slightly 
soluble in alkaline hydrosulphite vat and as such the shades obtained on 
cotton are rather light. The 2*aminophenanthraquinone condensed 
product dyes cotton in pure green shade from the vat and the other 
compounds mostly in violet shade. 

64. Studies in indigoid dyes. 

S. K. Guha, Patna. 

It has been shown by Guha (J. Ind. Chem. Soc., 1933, 10, 079) and 
Guha and Mullik {ibid., 1934, II, 395) that 5'methyl-3-hydroxy-thio- 
naphthene (Auwers and Arndt, Ber., 1909, 42, 541) reacts readily with 
aromatic 1 : 2 diketones such as acenaphthenequinone, isatin and their 
various derivatives and phenanthraquinone, giving rise to beautiful 
indigoitl vat dyes which impart a deeper shade on wool as well as on 
cotton than those of thecorresponding compounds obtained from3-hydroxy- 
thionaphthene (c/. Bezdzik and Friedlander, Monatsh, 1908, 29, 

306 and 376 ; Guha, J . Ind. Chem. Soc., 1932, 9, 423). This paper des- 
cribes the preparation and properties of more of indigoid compounds 
obtained from 5-methyI-3-hydroxy-thionaphthene and various aldehydes 
such as glyoxal, p-chlorobenzaldehyde, anisaldehyde, piperonal, vanillin, 
cinnamicaldehyde, protocatechuicaldehyde, m-nitrobenzaldehyde, p- 
hydroxybezaldehyde, p-dimethyl-aminobenzaldehyde, and m-aminobezal- 
dehyde. (c/. .Auwers and Arndt, loc. cit.). 

65. Dyes derived from acenaphthenequinone. Part V. 

Indigoid vat dyes. 

S. K. Guha, Patna. 

Friedlander and Woroshzow {Annalen, 1912, 388, 1) observed that 
of the four naphthothiophene-indigos, the bis-1 : 8-derivative is pure 
blue. This led the author to think that if 1 : 8— naphthothiooxypenthio- 
phone could be condensed with acenaphthenequinone and its various 
derivatives, the resulting naphthopenthiophenacenaphthylene indigos 
might possess deep colour. With this object in view 1 : 8-nspthooxypen- 
thiophene (Friedlander and Woroshzow, loc. cit.) w’as condensed with 
acenapthenequinone, 3-chloro-, 3-bromo-3-methoxy and its 3*4-dinitro 
derivative only. The expectations have not been realised. These 
cornpoitnds are deep red substances. The analogously composed phenan- 
thraquinone derivative has also been obtained which is dark chocolate. 

66. The estimation of phenylmercaptan. 

Balwant Singh, Anand Sarup, and H. B. Dunnicltff, Lahore. 

Copper sulphate has been used as a reagent to estimate phenyl 
mercaptan in benzene solution. For comparison the amount of phenyl 
mercaptan in the benzene solution was also determined by treatment 
with mercuric chloride (Sampey and Reid., J. Amer. Chem. Soc., 

54, 3404). The acid liberated in each case was titrated with a standard 
solution of sodium hydroxide and the end point determined by a con- 
ductometric method. 

67. Studies on optical activity and chemical constitution. 

Optically active acids and bases. Part I. The con- 
densation products of m and ^-amino dimethylanilines 
with camphoric anhydride. 

Mahan Singh and H. B. Dunnicliff, I^ahore. 

n-Dimethylaminophenylimino-camphor has very high rotatory 
power. In aniline it is (a)D=3000'’ and (a)578o=3344®. This value 
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oxceoils tliosf* of the coin])ouiiclK prepared !>%• Foi-ster and Th«>inl< >' {J .('.S.. 
(1909, 95, 942), Singh and Singh (J.C.S., ‘l921, 119, 789). and j’aie! and 
Guha {J .1 .('.S., 1934, 9, 987), though the compound under discussion docs 
not possess the essentials of these comixamds. This remarkalde elYcct of 
the dimethylamino group has also been recorded by Betti {(Jazetin ('him. 
Ital., 1923, .53, 424) in the condensation product of rt-naphtholljenz^l- 
amine witli p-dimethylaininobenzal<lehyde. 

While the rotations of acids and bases fall or are revei*sed in sign 
when they are ionized, tlu* rotation of iliinethyl-amino hydrochloride in 
ethyl alcohol is (a)D= — i53 while that of the base is (a)D = 2480". Thi< 
compound is both thermotropic and phototropic. 

»a-Dimctliylaminophenylimino camphor has (a)[) = 711 (aniline). 


6S. Studies on optical activity and chemical constitution. 
Optically active acids and bases. Part II. Tlie con- 
densation products of O', m- and p- aminodimetliylani- 
lines 5\'ith camphoric anhydride. 

^Lvhan Singh ami H. B. Dunnicljff. Lahore. 

o*Dimetli\hvminocamphoranilic acid (m.p. 153") has a \-ery small 
positive rotation. The dimethylamino group is known to ha\‘e a depress- 
ing effect in the o-positiou (c/. Rule and co-workers, J.C.S., 1920, 

553, 2110; 1928, 178; 1929, 401, 2274). This sitbstanco is an optically 
active amino acid, in which three phase.s are possible ; the ionized cavboxy- 
late, the free amino acid and the ionized amino compound. The sub- 
stance was therefore examined, first in the presence of an equiv’alent 
amount of alkali and secondly with an equivalent amount of hydrochloric 
a^id. It has a slight + rotation in a neutral medium, which increased 
very little when alkali was added, but (a)I> rose to 5.5*5'^ when an equi- 
valent weight of the acid was present ; (c/. d-aspartic acid behaves 
similarly). 

The dimethylamino grouj) in the p- position produces an exaltation 
but not to the extent that was expected. /^-Dimethylamino caniphoranilic 

k 

acid (m. p. 193 ) obeys the simple dispersion formula of Drude 

but the rotatory dispei'sion of the o-dimethylaminocamphoranilic acid 

IS complex. 


69. The physical identity of enantiomers. Part I. Rotatory 
dispersion of enantiomeric borneols, camphors, cam- 
phoric acids, sodium camphorates and camphoric 
anhydrides. 

B. K. Singh a?id Indraiviani Mahanti, Cuttuck. 

LfUst year a px’eliminary account of the work was given. The authoi's 

have now made a complete study of the rotatory dispersion of /-bomeol 

m ethyl alcohol and benzene, d- and /-camphor in ethyl alcohol, benzene 

and acetone, el- and /-camphoric acid in ethyl alcohol, acetone and water, 

• * ft^id /-sodimu camphoratc in water, and d- and /-camphoric anhydride 

alcohol anti chlorofoi'm for io different wavelengths (A=4358 

to 0709). They have showm that the claim of Campbell (J. Anier. Chem. 

ooc., 1930, 26, 500 ; 1931, 53, 1061) that there are differences in the 

numerical values of the rotatory power of d- and /-camphoric acids, 

cannot be substantiated. On the other hand, they find that there are 

no differences in the rotatory power of optically active and opposite 

forms. It is clear that the samples with which Campbell worked, w'ere 
impure. 
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Another case of d- and i-niandelic acid which is also cited by Campbell 
ns not obeying Pasteur's Law of Molecular Dissymmetry has been shown 

I^drttiin {Ber., 1931, (j4B, lo06) to be due to impure samples of the 
aciiJs. \\ ith the satisfactory removal of discrepancies noticed in the 
case of mandelic and camphoric acids, it may now be asserted that 
Pasteur's Law of Molecular Dissymmetry rests on sound experimental basis. 

70. iSyiithetical experiments on Genkwanin and Wogonin. 

K. C. Gulati arid K. Venkataraman, Lahore. 

Bharadwaj and one of the writers have shoum that 5-hydroxy* 
fla\ ones can be prepared by the action of aluminium chloride on the 5- 
inethyl ether ; a new’ synthesis of tectochrysin was carried out by this 
method. The w'riters have now found that by the regulated action of 
aluminium chloride chrysin dimethyl ether and tectochrysin can be 
•directly prepared from 2:4: 6-trimethoxydibenzoylmethane. An alterna- 
tive route to chrysin dimethyl ether has been found in the action of 
sodamide on 2-benzoyloxy-4 : 6-dimethoxyacetophenone. The synthesis 
of genkwanin (5 : 4'-dihydroxy-7-methoxyflavone) and wogonin* (5 ; 7- 
<lihydroxy-8-methoxyflavone) by means of these reactions is nearing 
completion. 

71. The constitution of bilobetin. 

K. C. Gulati, H. S. Mahal, and K. Venkataraman, Lahore. 

Comparison of the properties of 3 ; 7 : 4'-trihydroxyflavone, prepared 
by the Robinson reaction, with those of demethylbilobetin has revealed 
their non-identity, a conclusion also arrived at by Funikawa bj'^ degrada- 
tion experiments on the natural substance. The correctness of Furukawa’s 
suggestion tl\at bilobetin is a methyl ether of 5 : 8 : 4'-trihydrox.\ flavone 
is being tested by synthesis of the 5 : 8-dihydroxyflavone type. After 
unsuccessful attempts to prepare 2-hydroxy-3 : 6-dimethoxyacetophenone, 
w’e have resorted to the conversion of o-benzeneazo-S-hydroxyflavone 
through the obvious stages to 5 ; 8-dihydroxyflavone. 

72. Antiseptics and anthelminthics : the naphthalene ana- 

logue of thymol. 

K. B. Sehra and K. Venkataraman, Lahore. 

1 -Methyl-4-i«opropyl-3-naphthol, being a derivative of thymol and of 
/3 -naphthol, may be anticipated to have interesting physiological pro- 
perties and progress towards its synthesis is described. Thymol methyl 
ether, succinic anhydride and aluminium chloride gave 2-niethyl-4- 
mothoxy-6-isopropyl-benzoylpropionic acid ; Clemmensen reduction 
yielded the y -phenylbutyric acid, w’hich did not undergo ring closure to 
the ketotetrahydronaphthalene. Alternative processes, such as the 
action of aluminium chloride on l-methyl-3-nophthyl isopropyl ether, 
are being investigated. The paper includes the preparation of certain 
now antiseptics derived from trichlorophenol, tribromophenol and /9- 
naphthol. 

73. Antiseptics and anthelminthics : C-benzylflavones. 

K. C. Gulati, K. B. Sehra, and K. Venkataraiman, 

Lahore. 

Having encountered in the loaves of Calycopteris floribunda a flavone 
with anthelminthic properties (paper communicated to the Biochemical 
Journal), an examination of other flavones from this point of view’ h^ 
been instituted. Since C-benzylphenola are know’n to have antiseptic 
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properties we have prepared certain C-benzyl hyilnixyflavones ; iJie 
latter have an ad<Iitiona! interest as the natural colouring matters, gnrcinin 
and fukugetin, have recently been shown to belong to this Tlie 

sodainido reaction, evolved by Mahal and one of tis, on 2-benzoylox>’-4- 
benzyloxyaceto]jhenone gave 2-hydroxy-4-benzyloxytlibenzoylmet bane ( J ) 
or 2-hydroxy-7-benzyloxyflavanone, (IJ) irccor<ling to conditions, both 
being convertible into 7-benzyloxyflavone, (HI) and 7-hydroxyflavone. 
The interaction of (111) with aluminium chloride resulted in 8-j>enzjl-7- 
hydroxyflavone ; the 0 -h>enzyl isomer was obtainable from benz\-l- 
resacetophenonc, prepared by a Hoesch reaction on C-bcnzylresorcinol. 

74. The action of sodainide on o-acyloxyacetophenones. 

D. C. Bhalla, H. S. Mahal, and K. Venkatafa^iax. 

Lahore. 

It has been shonn by two of us elsewhere {Current Science, 1033) 
that 2*acetyl-l-naphthyl benzoate in ether is smf>othJy converted b^* 
sodamide at room temperature to 2 -bcnzoylacotyl- 1 -naphthol. closure 
of which to a-naphthaflavone can be effected by the usual methods. 
In view of the si^iflcance of this observation for determining tlie couixe 
of the Robinson reaction and for the sjmthesis of natural colouring matters 
of the flavone group, we have studied the action of sodamide on the 
o»acyl derivatives of numerous other ketones, such as o*h> droxyace- 
tophenone, l-acetyl- 2 -naphthol, to -niethoxyresaccetophenone and 2 - 
phenylacetyl-l-naphthol ; the acyl derivatives included the acetyl, benzoyl, 
anisoyl and cinnamoyl. The behaviour was of four types : (*1) no reac- 
tion took place and the original ketone was recovered ; ( 2 ) the diketone was 
produced; (3) the product was the 2-hydroxy-2 : 3-dihydro-y -pyrone : 
(4) the chromono wtis directly obtained. 

75. Detergency of soap solutions. 

B. G. Acharya and T. S. Wheeler, Boniba 3 '. 

The object of the work is to determine the amount of soap absorbed 
by cotton from dilute solutions of nexitral soaps prepared from various 
oils and fats. From the relative absorption of various soaps on j*am.s, 
the exact concentration and temperature at which a particular soap has 
its maximum detergency is deduced. On addition of varying amounts of 
soap-builders, like sodium carbonate, tri-sodium phosphate, sodium 
silicate, and borax to different soap solutions, the amount of absorption 
by the yams is noted and from the data the exact proportion of the 
builder giving the maximum scouring effect is deduced. Further the 
effect of absorption by the addition of sodium chloride is also studied. 

Surface-tension, viscosity and pH measurement.s are being caiTicfl 
out with the above solutions to see if a relation exists between the nbsor|-)- 
tion values and these properties. 

76. The reactions of acetophenone-piperonal. 

R. P. Dodwadmath and T. S. Wheeler, Bombaj-. 

The above chalkone was oxidised by means of H 2 O 2 in presence of 
an alkali to the oxide (m.p. 97-8®) which reacts with methy l alcohol in 
presence of H 2 SO 4 to give a methoxy -compound (m.p. 117-8®) and with 
ethyl alcohol to give an ethoxy -compound (m.p. 93-4®). The oxide con- 
denses with NH 2 NH 2 to give a hydrazone (m.p. 172-3®), which further 
changes to a pyrazole (m.p. 194-5®). On boiling the methoxy compouiul 
with a few drops of aqueous alkali a dikeione (m.p. 111-3®) is obtained 
which condenses with o-phenylene-diamine to give a qttinoxaUne- 
compound (m.p. 136—8®). The oxide with alcoholic alkali is converted 
into a glycollic acid (m.p. 149-50®), the diketono being first fomied. The 
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a r7,6romi(/e (m.p. lo3-4^) and a tribromide (m.p. 

). The dibromide when boiled with methyl alcohol gives a mono- 

bromo-monomethoxy^compound (m.p. llodi*) and wnth ethyl alcohol gives 

a monobromomonoethoxy^compound (m.p. 143-4"). Similarly a monochloro- 

monomethoxy and a monochloro-monoethoxy compound (m.p. 118-9®) have 

been prepared. A trichloride (m.p. 127-8®) of the chalkone has been 
isolateci. 

Similar reactions have been carried out with acetophenonenitro- 
piperonal. ‘ 


/7. Condensation of glyceryl chlorliydrin \Wth resace- 
toplienone. 

D. R. Nadkarni and T. S. Wheeler, Bombay. 

Two products, a mono-ether 

OH 

C3H7020-CeH3 < 

COCHg 

and the other a di-ether 

HO OH 

> CeHyO-CHz-CHOH-CHgO-CeHs <f 
COCHg ^COCHg 

were obtained from the above condensation. The latter was confirmed by 
preparing it from epichlorhydrin which also gave the glycide ether under 
different conditions. 

These ethers condense with several aldehydes to give the respective 
chnlkones of which the tri-bromo derivatives give on hydrolysis bromo- 
Jlaoones , the di-bromo obtained from the acetoxy-chalkones also give ^ayonc.?. 

The chalkoncs from the mono-ether Qi\e'flavonols with 0 hydrogen 
peroxide in 30 % yield, while those from the di-ether give only with 
30 % liydrogen peroxide. 

78, Condensation of benzotrichloride with nitranilines. 

A. P. Khanolkar and T. S. Wheeler, Bombay. 

Benzotrichloride was condensed with p-nitraniline in nitrobenzene 
and di-{p-nitro-phenyl) benzamidin, m.p. 191® was obtained in the form 
of its hydrochloride. Its acetyl and benzoyl derivatives have m.p. 181- 
83® and 198® respectively. With chloro-foimic ester a compound of m.p. 
108® was obtained. With benzaniltdeimidochloridc it gave a compound 
m.p. 142-144®. On oxidation with H 2 SO 4 and KM 11 O 4 it gave a compound 
m.p, 234-235® of which the probable constitution is [CoHsCf : NCaH 4 N 02 ) 
(.NCoH4N08))2- 

A similar condensation was obtained with m-nitraniline and the 
same reactions carried out with the product obtained, o-nitraniline 
also gave a condensation product but the yield was small. 

The synthesis of di-(p-nitro-phenyl)benzamidin from benz-p-nitrani» 
line imido chloride and p-nitraniline is being effected. 

79. Condensations of benzotrichloride. 

S. P. JosHi and T. S. Wheeler, Bombay. 

a-Tribromophenol on condensation with benzotrichloride yields a 
compound (m.p. 102®) insoluble in acids and alkali, which appears to have 
the constitution : CigHioOgBro. Further work is in progress, p- 
Chloroaniline on condensation with benzotrichloride in nitrobenzene as 
ineflium yields di{p-chlor-phenyl)-benzamidine (m.p. 142®) as the hydro- 
chloride, It has been acetylated and benzoylated. s-Tribromooniline 
similarly gives on amidine (m.p. 192®-93®). 
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80. Kinetics of heterogeneous organic reactions : the reac- 
tions between organic halogen compounds and solid 
inorganic salts. 

M. V. N.abar atu! T. 8. Wheeler, Bombay. 

It has been found that ethyl ether inhibits the reaction between 
benzyl chloride anti silver nitrate, the effect being quite apparent when 
2% of ether is added to benzyl chloride. 

The rate of reaction is propr)rtional to the cjuantity of silver nitrate 
and to the concentration of benzyl chloritle in the mixture of benz;^'! 
chloride and other. In other wortl.s the reaction occurs nt the surface 
of the silver nitrate and not throughout the solution. 

Carbon tetrachloritle decreases the rate of reaction but not to the 
same extent as ether. The presence of water greatly tlecrenses the rate 
of reaction. 


81. Effect of inhibitors on the benzoin reaction. 

B. F. Ferreira and T. S. Wheeler, Bombay. 

The action of various inhibitors on the benzoin reaction is being 
fitu<lied. Sulphur is found to be the most powerful, 1 part in 20,0UU 
being sufficient to produce a marked depression in the normal yield. 
Carbon bisulphide also inhibits the reaction but to a les.ser extent, 
1 part in 200 being sufficient to lower the normal yield. 

The curves obtained are of the same type as those obtained with 
pure potassium cyanide, with this difference, however, that a diminished 
qtiantity of KCN appears to be functioning in the heterogeneous reaction. 
The homogeneous autocatalytic reaction is tmafTected. 

It is intendetl to try the effect of other inhibitors like H 2 S, SO 2 , and 
organic compounds of sulphur. 

82. Kinetics of the benzoin reaction in the presence of solvents. 

P. S. Rege and T. 8 . Wheeler, Bomba3’. 

Previous work in this laboratory on the kinetics of the reaction has 
been extended to a study of the effect of solvents. Toluene and chloro- 
benzene have been found to act as inhibitors. The results can be explained 
on the assumption that they precipitate i^otassium cyanide from its 
solution in benzaldehyde. Ethylene glycoll has a markcfl accelerating 
effect. 


83. Reactivity of formic acid. 

L. S. Heble arul T. S. Wheeler, Bombay. 

It has been found that anhydrous formic acid reacts with compounds 
containing a reactive halogen atom replacing it with a hydroxjd group 
and forrning HCl and CO. Benzotrichloride and benzal chloride treated 
In this way are converted quantitatively to benzoic acid and benzaldehyde 
respectively. Peaction also occurs with benzyl chloride but the i*eaction 
is slow except in presence of zinc chloride. Acetyl chloride reacts vio- 
lently at ordinary temperature with formic acid, and benzoyl chloride 
somewhat more slowly. The reaction can be applied to the quantitative 
estimation of reacti\*t? halogen, the hydrogen chloride evolved being 
absorbed in silver nitrate?. 

84. Some reactions of 2-phen3d-4-h3'droxy-3'Carbethox3'- 

quinoline. 

R. C. Shah and V. R. HEEBAiiANECK, Bomba3^ 

2-Phenyl-4-hydroxy-3-carbethoxy-quinoline, obtained through the 
condensation of benzanilide-inudo-chloride, and sodio-ethyl-malonato 
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Wit-s liydrolysod to the free acid, and this has been smoothly deearboxylatecf 
to the known 2-phenyl-4-hydroxyqumoIine, m.p, 254% hy heating with 
water in a sealed tuJje at 210-220°. Heating at a lower temperature 
(1(50-170 ) with water gives a compound, m.p. 218-220% which appears 
t() be a dimorphic modification of 2-phenyl-4*hydroxy-quinoline. 

Action of phosphorus pentachloride on the carbethoxy-quinoline 
gi^•es tlie corresponding 4-chloro-derivative, m.p. 101-103°. in which the 
chlorine atom is shomi to be mobile by its ready conversion by hydrolysis 
into 2-phenyl.4-lTiydroxy-quinoline-3-carboxylic acid. 

It is found that the carbethoxj'quinoline does not give a colouration 
u ith alcoholic ferric chloride nor does it absorb bromine. It is, therefore, 
ctmoinded that it has the ketonic constitution of 2-phenyl-3 : 4-dihydro- 
3.carbethoxy.4-quinolone. 

Ethylation by .sodium ethoxide and ethyl iodide gives a C-ethyl deriva- 
ti\-e. m.p. 220-228°, whose constitution as 2-phenyl-3 : 4 dihydro-3 ethyl-3 
carbethoxy-4-cpiino1one follows from the fact that it is identical with the 
compound obtained through the condensation of benzanilideimido- 
chloride with the sodium compound of ethyl-nialonic ester. Methylation 
in a similar manner gives the C-methyl derivative, m.p. 165-166°. 

85. Chemistry of imido-chlorides. Part V. Reaction of benzani- 
lide-imido-chloride with aromatic tertiary amines. 
Geometrical isomerism in the amidines. 

R. C. Shah and R. V. Shah, Bombay. 

Shah, Despande, and Chaubal made the observation that benzanilide- 
imido-chloride reacts at a higher temperature with dimethylaniline 
and diethj'laniline to give crystalline bases C 2 oHiaN 2 (m.p. 148-150°) 
and C 2 iH 2 o ^*2 (ni.p. 150 ) respectively, the condensation taking place at 
the nitrogen atom with the elimination of alkyl halide. 

^ NPh ^ NPh 

The constitutions Ph-C ^ «Me and Ph — C — Et assigned 

'■ N_Ph 


to the two compounds, which, however, wore foimd to be not identical with 
the products obtained from benzanilide imido-chloride and monomothylani- 
line an<l monoethylaniline respectively. The non-identity was pro- 
visionally explained ns being due to geometrical isomerism due to C=N 
linkage. 

The study has been continued and it has been found that benzonihde- 
imidochloride reacts with dimethylaniline at a lower temperature to give 
the oily base, identical with the one .obtained from monomethylaniline ; 
whereas at higher temperatures, it gives the solid isomer, m.p. 148-150°. 
At intemiediate temperatures a mixture of the oily and solid isomers is 
obtained and a method has been worked out for the complete separation 
of the isomers. It thus appears that the oily base is first formed and then 
undergoes isomerisation to the solid base at a higher temperature. 

The constitution assigned to the solid base, m.p. 148-150°, from 
benzanilide-iinido-chlorido and dimethylaniline has been confirmed by 
hydrolysis with concentrated hydrochloric acid in a sealed Uibe at 150- 
100', when the products obtained were identified os benzoic acid, aniline, 
an<l monomethylaniline. It is thus definitely proved thot both the solid 


^ NPh 

and the oily bases have the same constitution Ph-C 

^ N’MePh 


and the 


iHomerisni must, therefore, bo geometrical isomerism as suggested before. 
The observation is of groat interest as this is the first case of geomotnoa! 
isomerism in the amidines. 
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86. Chemistrv of imiclochlorides. Part VT. Reaction of 
benzanilide-iniido-cliloi’ide with monohydric plienols in 
the presence of anhydrous aluminium chloride : A 
synthesis of hydroxybenzoi>henones. 

R. C. Sh^vh and ]M. C. Latsvalla, Bombay. 

In continuation of ])revious work of one of the authors (Sliah, Proc. 
Indiati Science Conrjrcsfi, Bombay. 1034) the authors have condensed 
benznnilide-imidochloride with ])honol in the presence of anliyilrous 
aluminium chloride. Tlie product obtained in Rood yield, is the anil of 
p-hydroxj-benzophenone which hydrolyses readily by acjueou.s alcoholic 
hydrochloric acid to give the free ketone. This provides a convenient 
method for the preparation p-hydroxybenzophenone. The stml,\’ is beiuR 
extended to cresols and 3ubstitute<l jihenols. 


87. Chemistry of imidochlorides. Part VII : derivatives of 
A^-phenylbenzamidinc. 

R. C. Shah and H. P. Ghadiali. Bombay. 

^ NPh / NHPh 

A^-Phenylbenzamidine Ph-C or Ph-C , m.p. 112\has 

^ NHa NH 

been previously prepared in poor yields (about 20®o) by shaking a solution 
of benzanilideimidochloride in petroleum ether with concentrated tvqueous 
ammonia. 

The amidine has now been prepared in about 80®o yield by a modifieil 
method, in which a sohition of benzanilideimidochloride in dry ether is 
added to an excess of methyl alcoholic ammonia. With an excess of ben- 

^ NPh 

zanilide imidochloride, the dicondensation product Ph-C ^ x- Ph 

NPh 


M.P. 174 “ which is new, is obtained. 

Several reactions of the amidine have been studietl, including those 
with benzaldohydo, phenyh^ocyanate, urethane, and a-naphthylfso- 
cyanate, aii<l chloracetic ester anti deBnitc crystalline products isolated in 
all eases. In most of these the amidine appears to react in the form 


Ph-C 


^ XHPh 
NH 


Acetyl and benzoyl dcrivativ'es of the amidine have been prepared 
and the action of dehydrating agents on these will be studied in the 
expectation of converting them into derivatives of 4imethyl and 4- 
phenyl-ciuinazolinea. 


88. C-alkyl resorcinols. Part V. A new and simple synthesis 
of rhizonaldehyde. 

R. C. Shah and B. V. Samant, Bombay. 

Rhizonaldehyde, -2-hydroxy-4-inethoxy-3 : 6-dimethylbenzaldehyde, 
which is related to rhizonic acid, a lichen acid, — 2-hydroxy-4- 
methoxy-3 : 6-dimethyl benzoic acid, has been previously synthesised 
from )3-orcinol, 2 : .5-dimethyl-re8orcinol itself obtained from p-xylidene 
through a number* of stages (Sonn, Ber., 1916, 49, 2589 ; Robertson, 
J., 1930, p. 313, Pfau, Helv. Chim. AcUi, 1928, 2, 864). 

The authors have now achieved a simple synthesis of rhizonaldehyde 
directly from orcinol. Orcylaldehyde, prepared from orcinol, when 
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methylated by KOH and CH 3 I under special conditions, undergoes nuclear 

methylation and directly gives rhizonaldehyde, m.p. 136^ Sonn and 

tau give iji-p' 1*^6 . It gives a reddish browTi colouration to alcoholic 
terric chloride. 


S9. C-AIk^T'esorcinoIs. Part IV. S^Tithesis of polvalkyl- 
resorcinols. 

R. C. Shah and P. R. Mehta, Bombay'. 

In continuation of previous work, already reported to the Chemistry 
:^ectlon of the Indian Science Congress, Bombay (1934), the authors have 
* A ^ m some more polyalkyl resorcinols. 4 : 6 -Diethvl resorcinol 

did not undergo the Hoesch reaction to give the 2-acetyl derivative, but 
the preparation of the corresponding aldehyde, 3 : 5-diethyl-2 : G- 
dihydroxy-benzaldehyde could be achieved, and this on reduction by the 
Clemmensen method gave 4 : 6-diethyl-2-methyl-resorcinol. 

Oraacetophenone was reduced similarly to give 4 -ethyl- 5 -methyl 
resorcinol. Hoesch reaction on the latter gave 4-ethyl-o-methyl-2 : 4- 
dihydroxy acetophenone which was characterised by the formation of 
the phenylhydrazone and the oxime. Clemmensen reduction of this ketone 
led to 4 : 6-diethyl-5-methyl resorcinol. 

o-Ethyl-6-methjd-2 : 4-dihydroxy-benzaldehyde, prepared from 4* 
ethyl-5-methyl.resorcinol, gave on reduction 4-ethyl.5 : G-dimethyl 
resorcinol. 

_4-6-Diethyl-5-methyl-resorcinol, was converted into the aldehyde, 
3 : o-diethyl-4-methyl-2 : 6 -dihydroxy-benzaldehyde, and this by Clein- 
mensen reduction afforded 4 : 6-diethyl-2 ; o-dimethyl-resorcinol, a tetra- 
alkyl resorcinol. 

The various alkyl resorcinols have been characterised by the forma- 
tion of acetjd or p*nitrobenzoyl-derivatives, and those with a free position, 
ortho to the hydroxyl group, have been condensed with acetoacetic ester 
and malic acid by the Pechmann method to give coumarins. 


'1)0. direct synthesis of 3-bromo-2-methoxyben2oic acid. 

N. W. Hirwe and B. V. Pattl, Bombay. 

Conditions have been investigated and the 3-bromo-2-methoxy» 
benzoic acid has been successfully obtained by direct bromination. 

91. Study of chloral-bromo-salicylamides. 

N. W. Hirwe and B. V. Patil, Bombay. 

Chloral is condensed with the various bromo-salioylamides and its 
methyl ethers, such as (1) 3-bromo-salicylamide ; (2) 6-broino-sali- 

cylamide ; (3) 3 : 5-dibromo-salicylamide ; (4) 3-bromo-2-methoxy 

benzamide ; (6) 5-bromo-2-methoxy benzamide ; (0) 3 : 5-dibromo-2- 

methoxy-benzamide. Reactions of these condensation products with 
various reagents such, as (1) dimethylsulphato ; (2) acetic anhydride; 
(3) benzoylchloride, etc. have been investigated. 

92. Study of chloral-nitro-salicylaraides. 

N. W. Hirwe and Miss K. D. Gavankar, Bombay. 

Chloral is condensed with various nitro-salicylamides and its methyl 
others, such as (I) S-nitro-salicylamide ; (2) 5-nitro-salicyIamide ; (3) 

3 : G-dinitro-salicylamide ; (4) 3-nitro-2-methoxy-benzamide ; (5) 6- 

nitro-2-methoxy-benzamide ; (0) 3 : 6 -dinitro- 2 -methoxy-benznmide. 

Reactions of these condensation products ivith various reagents such, 
as (i) dimethyl sulphate (ii) acetic anhydride ; (iii) benzoyl chloride 
etc. have been investigated. 


Sectioyi Illy Chemistry . 


31 


93. Interaction of siilphurylchloride \\ith acid aryl amines. 

D. R. SuKHATANKAR and G. V. Jadhav, Bombaj'. 

Bpiiznnilifle is condensed with siilphnrvl chloride in tlie presence of 
dry benzene, when benz-4-chloro-aniIide is obtained. The wtirk hu.s 
been extended to benz-o, //j, p-tolnidicies ancl benz-p-anisitlide and chloro- 
derivatives obtained. 

94:. Derivatives of hvdroxy-nai)hthoic acid. 

S. N. Rao and G. V. Jadhav, Bombay. 

In continuation of the work described before the acid chloride.s of 
4-chloro- and 4-bromO'acicLs have been prepared and various tierivatives 
are made from them. 

95. Exi>eriments on the synthesis of paraberine. P«art I. A 

synthesis of 8 : 17-diketo-O ; 17-dihydroparaberine. 

S. N. Chakravarti and K. Ganapathi, Chidambaram. 

In order to throw some liglit on the reason why an aiigidar struetnre 
like that of berberine is so commonly selected by nature and to test the 
validity of the suggestion that straight linear structures are more rlifTicuIt 
to synthesise, the synthesis of paraberine was attempted. B'or this 
purpose /3>napthaquinone wtvs Hrst converted into j.voeoumarin-car- 
boxylic acid, and the latter condensed with benzylamine. The benzyl* 
amino condensation product on treatment with aluminium chloritle in 
nitrobenzene solution gave 8 : 17-diketo-O : 1 V-dihydro-paraberine. All 
attempts to reduce the diketo compound to tetrahydroparaberine have 
so far been unsuccessful, but the problem is being further investigated. 

In the second scheme, dibenzylketone was converted into its oxime, 
and the oxime reduced electrolytically to the amine. Attempts to con- 
vert the amine into compounds containing the four condensed rings of 
paraberine, by the action of formaltlehyde or formic aci<l and subsequent 
treatment were unsuccessful, doubtless due to the absence of activating 
p-methoxy groups. 

96. Chemical investigation of Indian medicinal plant.s. 

Part IV. Preliminary chemical examination of Teramnns 
Labialia. 

S. N. Chakravarti and K. Ganapathi, Chidambaram. 

A systematic analysis of the entire plant, which is used as a cure for 
consumption, fever, and disorders of wind, bile and blood, has been 
made. The active principle of the plant appear to be a glucosiden acid, 
and two substances, m.p. 83'* and 129'’. These latter substances liavo 
b^n isolated in pure state. During working up of large quantities of 
^ u it- was found that the nature of the active principles 

Collected in different seasons differed. The physiological and pharma- 
cological action, as well as the constitution of the active principles isolated, 
are under investigation. 

97. Experiments on the synthesis of peri-quinolineazol (N-N). 

Part I. Attempted syntliesis of tetrahydroperiqiiino- 
lineazol (N-N). 

S. N. Chakravarti and K. Ganapathi, Chidambaram. 

Attempts were made to synthesise peri-quinolineazol (N-N) 
which contains a fused quinoline and pyrazole nuclei, os such a synthesis 
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ha4 ail intrinsic interest of its own, an<l as such a ring system was 
assumed to be present in cytisine by Eurins. For this purpose iV-amino- 
dihyclrocarbostyril was (i) condensed with formaldehyde, (ii) converted 
into its formyl derivative, but attempts to cyclise these products were 
unsuccessful. Next N-aminodihydro*carboxyril was converted into the 
benzoyl derivativ'e, m.p. 168-169°. The benzoyl derivative on treatment 
with phosphorus oxychloride gave a substance, m.p. 212°. 

Further experiments are in progress. 

Quinoline-8-carboxylic acid, a starting substance for one of the 
schemes for synthesis, has been obtained in excellent yields by the oxida- 
tion of 8-methoxyquinoline with chromium trioxide and sulphuric acid. 


98. o-Aldehydocarboxylic acids. Part II. A synthesis of 4- 
methoxyphthalaldehydic acid and a new synthesis of 
opianic acid. 

S. N. Chakravarti and M. Swaminathan, Chidambaram. 

By the application of the new method of synthesis of o-aldehydo- 
carboxylic acids recently discovered by us, 4-methox3q)hthalaldehydic 
acid and opianic acid have been synthesised. 

5-Methoxyhomophthalic acid was oxidised in boiling xylene solution 
by means of selenium dioxide to 4-methoxyphthalonic acid. The aniline 
derivative of 4-methoxyphthalonic acid, m.p. 165°, was then transformed 
into anilino-4-methoxy-phthalaldehydic acid, m.p. 179-180°, and the 
latt^er hydrolysed to 4-methoxyphthalaldehydic acid, m.p. 141°. This 
acid gives an oxime and was reduced to .5-methoxyphthalide, m.p. 119°. 

3 : 4-Dimethoxyhomophthalic acid which had previously been ob- 
tained as an oil by Haworth, Koepfli and Perkin was obtained in a 
crystalline state, m.p. 116, and oxidised to the corresponding phthalonic 
acid. The aniline derivative, m.p. 156°, was then converted into anilino- 
opianic acid, m.p. 187-188° and the latter hydrolysed to opianic acid, 
m.p. 150°. 


99. A new synthesis of 3 : U-dimethoxy-oxyprotoberberine 
and a synthesis of 2 : 3 : 11 : 12-tetramethoxy-oxy- 
protoberberine. 

S. N. Chakravarti and M. Swaminathan, Chidambaram. 


With the object of confirming the constitution of 3 : 1 1 -dimethoxy- 
totrahydroprotoberberino, 3 : 1 1-dimethoxyprotoberberine was synthe- 
sised in the following manner : — N-/J-m-methoxyphenyl-ethyl-6-metho- 
xyhomophthalimide, m.p. 133°, prepared from 6-methoxyhomophthalic 
acid and /3-m-methoxyphenylethylamine, was converted by hydrolysis 
into the corresponding amic acid, m.p. 167°. When the methyl ester 
(m.p. 8.5°) of this acid was treated with phosphorus oxychloride it gave 
a substance, m.p. 143°, identical with 3 : ll-dimothoxy-oxyprotoborberme 
previously obtained by Chakravarti, Haworth and Porkin from 3 : 11- 
dimothoxy-totrahydroprotoberberine. 

The method employed in the synthesis of 2 : 3 : 11 : 12 -tetr(^othoxy- 
oxyprotoborberino was similar to that outlined above. 5 : O-dim^h^y- 
homophtholic acid condenses with ^-veratrylethylamine to yield N-p- 
voratrylothyl-6 : 6-dimothoxyhomophthalimido, m.p. 180° which on 
careful hydrolysis is converted into N-)?-veratrylethylhomophthalaimc 

acid, m.p. 165'’. The methyl ester of this is converted in good y*^| ^ ^ 'rh 
action of phosphorus oxychloride into a substance, m.p. 190-191 , wi 
properties characteristic of a compound of the oxyborberino type, inis 
substance was found to be identical with 2 : 3 : 11 ; 12 -tetramethoxy- 
oxyprotoberborine obtained from 2:3:11: 12 -tetrainethoxy-^traliyc r 
protoborberine, and hence the constitution of the latter is confirmed. 



^Section III, Chemistry. 33 

100. Foimation and transformation of carbon ring compounds. 

Part II. 

% 

S. C. 8en-CJupta, Calcutta. 

The anhydride of cye/opentane-curboxy-1 -acetic acid condensed 
with toluene in presence of aluminium <*hloride giving cyc^opontane- 1 - 
toluyl — acetic acid (m.p. 150^). This koto-acid on retluetion by the 
clemmensens method gave cj/cZopentane-l-( 7 >-methyl)bonzyl-l*acotic 
acid (m.p. 69*). which on cyclisation with sulphuric acid gave I keto-l : 
2:3: 4.tetrahydro-7-rnethylnaphthulone-3 : 3-spiro-cyc/epentanc (b.p. 
141-1447.‘> inm.). Selenium dehydrogenation of this Kpiro.comp«mn<l at 
300-360'^ gave 3-methylphenanthrene instcutl of the expected 2-methyl 
phenanthrone and /9-methylanthruccne. 


101. Studies in bridge formation, Part I. Sy.ntheses of 
ketopinanedicarboxylic ester and pinane carboxylic 
ester. 

R. C. Das Gupta and I*. C. Guha, Bangalore. 

In continuation of the work described in last years abstract on tin; 
syntheses of ethylketoanopinane dicarboxylic ester {Proc. I nKiian ^rtc. 
Cong., 1934, No. 113. p. 32), it has now been found that the disodium 
derivative of ethyl ketonorpinate reacts with ay-dibromobutane in a 
mixture of benzene and alcohol (3 : 7) and at high temperature to yield 
two products ; (a) ethyl ketopinane<licarboxylote(I), 

12 mm., and (6) broinowobutyl-ketonorpinic ester, b.p. G8-72 /20 mm., 
the latter only giving a pinkish coloration with ferric chloride. 

Ethyl ketopinanedicarboxylate during reduction with zinc amalgam 
and concentrated hydrochloric acid suffers partial hydrolysis an t 
carboxylation {cf. J.C.S., 1923. 123, 314.'5) and yields pinane carboxylic 
eater (II), b.p. lQO-152727 mm. Replacement of the carbethoxy group 
by hydrogen leading to tho formation of pinano itaelf is being trieci. 


Et-C 


XH-CH, 


CMe 




or 



CH-CH 



CO2 Et 

(n) 


102 . Studies in bridge formation. Part II. Attempts to 
synthesise bicyclic terpenes of the camphane group. 

P. C. Guha and S. K. Ranoanathan, Bangalore. 

The di'Sodium derivative of dimethyl diketoopooaniphorato was 
expected to give the bicyclic ester (I), on treatment with ethylene bromide. 
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The ester (I), on hydrolysis and decarboxylation should yield a^jocara- 
phorquinone (II), a substance as yet unknown. 


/COOCH3 

CO-C,^-- 

Q (CH3)2 

CO— c 

COOCH3 



CH2 

CH2 


CO— CH CH^ 

Q (CH3)2 

CO— CH CH2 

(n) 


The di-sodiuin cuinpound of dimethyl dikutoapocaniphorate gave, 
on being heated in a sealed .soda water bottle with ethylene bromide, in 
benzene or methyl alcoholic medium a beautiftil crystalline ester, melting 
at lG3'5*l(i4-.5'’. AlthoiJgh, analytical values agreed with that of (I), 
no <lorivativ'e of it has as yet been prepared. On hydrolysis, the ester 
gave a dicarboxylic acid, m.p. 274-275'^ (decomp.). The ester on being 
heated with dilute hydrochloric acitl at about 170'' gave a .solid which 
was identified to be *1 : I •dimcthylcyc/opcntanc**^ ; 4-diono (J.C.S., 1911, 
95,2012). 

The (i) comlensation of disodio-ethyl-ethane tetracarboxylate with 
ethyl aa'-dibromo-c/.tcyclopentane-l : 3-dicarboxylate and (ii) a Dieck* 
mann-Komppa reaction on methyl-cw-cyclopentane-i : 3-dicarboxylate . 
with methyl oxalate, have each yielded oily products which are being 
further studied. The former reaction is expected to give the bioyclic 
ester (111) and the latter the bicyclic diketonic ester (IV). 


CH 


CH 


COOEt 


\ 


CH 


/ 


COOEt 

(m) 


0 

\ 




COOEt 


COOEt 

COOEt 


'^COOEt 


CH2 


CH2 


COOMe 

I 

C 


\ 


/ 


CH2 


COOMe 

(IV) 


CO 


CO 


103. Studies in bridge formation. Part III. 

K. N. Gaind and P. C. Guha, Bangalore. 

In an attempt to bridge methyl cycfohexane-2 : 3-dione-l : 4-dicui- 
boxylato (I) (J. Indian In«t. Sci., 1932, loA, 125) in which there are two 
hydrogen atoms replaceable by sodium and attached to the two 
carbon atoms, with carbonyl bromide, two interesting products inciting 
respectively at 210'* and 145° have been obtained. The former is ®^y®* 
tallised from alcohol-benzene mixture, while the latter from dilute T ' 
The molecular w’oight tleterminntion and combustion volues of e 
former prove it to b(' (’oinpound (1) briilged by CO in position 1 an( • 
The latter is being further studioil. Briilging of (I) with chlorace o , 
methylene iodide, etc, is being tried. 
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Hydrolysis and decarboxylal ion of coiiip«>und (I) by byatiny: with 
dilute iiydrochloric ticid lunlor pressure at tibo\it 12U h<ws yielded cyclo- 
hoxano*2 ; 3*diono, in.p. 98*5 '. 


104. Studies in bridge formation. Part IV. Aetion of alky- 
lone dibroinides on acetone dicarboxylic ester. 


P. C. Guha (ukI N. K. Seskadriengar, Bangalore. 


The sodium <lerivHtive of u<i<!ton«j <lioarboxylie <*ster reaetiiig with 
triiuothyloiKi bromide Wiis exi>ecrt»*d t«> gi\’<' a cycfehexaimiio deri vati\ e, 
having two replaceable hydrog<‘n atoms iu 2 : 0 posiliijiis. 



CH — COnEt 

>0 

CH — C02Et 


The reaction was earrietl out in dry henzfutc .su.spcnsion by heating 
under pro's.stiro for nearly lUO horn's at 140 oO in siaht water bottles. 
From the petrol .soluble portion of thc! reaction pro<luct (abojit half of tin? 
whole) on hytlrolysis a di-basic aeiil was is<»h»ted, in.[>. 172 , the eorres- 
poiuling mono-acitl inono-cjstca* lunl m.p. S.’l . A .similar reactitm 
conducted by Perkin {J.C.S.y 1887, oi, 730) in absolute alcohol medium 
gave a product to which the following structure was given : 


COjEt.CHi- 




C0,Et-CH .CHj 


To this di-basic acid Perkin gives m.p. 18.5-92 ami to the corrosponding 
mono acid mono-ester the m.p. 1 15^, These observations being obviously 
interesting, a thorough examination of the reaction products uiider tho 
two sets of conditions (including our petrol insoluble portion) is being 

made. 


105. Studies in bridge formation. Part V. Ring formation 
with carbonyl bromide. 

P. C. Githa and N. K. Seshadriengar, Bangalore. 

Mono-sodium derivative of malonic ester (2 mols.) reacts with tri- 
uioihyleno bromide, under modified conditions, to S*y® 
yield of ethyl pontano-tetracarboxylate (1 : 1 : •> : »vUh 

giving only 16%. Tho disodium derivative of this ^ 

carbonyl bromide to give cyciohoxanone.2 : 2 : 9 : 

(1) which on hydrolynis and decarboxylation by loa ^ “ 6 * 

60% sulphuric acid for 10-20 hours over a free 
hoxanono, identilied through its typical derivatives. 

hydrolysDH tho tatra-ostor to a totra acid, in.p* -^4(1 ; 4 i \ o /n* 

Work is in progress for tho conversion of tho tetva-aciil in o i ^ ♦ 

dicarboxyLio acid and the corroHiJonding di -ester. 
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The clisodiuni derivative of ethyl biitanetetracarboxylate reacts 
similarly with carbonyl bromide to give ethyl cvc/opentanone-2 : 2 : 5 : 
tetracarboxylate, which on drastic hyilrolysis and decarboxylation gives 
cyctopentanone, characterized through its semicarbazone. 

106. Studies in bridge formation. Part VI. Attempts to 
synthesise bicyclic-terpenes of the thujane group. 

P. C. Guha and N. K. Seshadriengar, Bangalore. 

c^c;oHoxanone-2 : U-dicarboxylate, b.p. 140-271*2.5 mm. prepared 
from ethyl pcntane-l : 1 : 5 : .5-tetracarbo-xylate according to the method 
ttf Ushakfiv («/ . Runs. Pity, (Jhetn, Soc., 1929, 61, 795 ; cj, (Jurrent Science, 
19.14, 3, 20) forms in ethereal solution a di-sodium derivative which 
gives with bromine, under the separation of sodium bromide, an 
oily product b.p. 130-32*^/1-25 mm. Its difference from the original 
cyclohexanone 2 : 6-dicarboxylic ester is proved from its boiling point 
and non-formation of sodium derivative. The bridged product gives 
with phenylhydrazine a derivative, m.p. 182®, as distinct from the corres- 
ponding derivative of the original eyefohexanone ester, m.p. 152-153°. 
Work is in progress for the conversion of the bridged eyefohexanone ester 
into the corresponding bridged hydrocarbon as also for the preparation 
of 3-fnethyl-cyc/ohexanone-2 : G-dicarboxylate starting from rnethyl- 
trirnethylene bromide and inalonic ester. 


107. Studies in bridge formation. Part VII. Attempts to 
synthesise bicyclic terpenes of the carane group. 

P. C. Guha and T. N. Ghosh, Bangalore. 

By the action of bromine (2 atoms) on the disodium derivative of 
succinyldimalonic ester, ethyl cyc/ohexan-3 : 6-dione-l : 1 : 2 : 2-tetra- 
carboxylate has been obtained which, on hydrolysis by alcoholic potash 
in the cold, gives the corresponding tetra-acid in very poor yield. Work 
is in progress to convert the tetra-acid by decarboxylation into the 
diba.sic acid, the ester of which, due to the presence of two reactive hydrogen 
atoms in 1 : 2-positions, will, it is expected, form the starting material 
for the synthesis of bicyclic terpenes of the carane group. 

The reaction between the disodium derivative of succinyldimalonic 
ester and methylene iodide, carried out in toluene solution at 120-130°, 
yields a crude ester which, on hydrolysis by potash in the cold, yields 
in poor yield an acid in brillicuit shining needles, m.p. 133-34°. Attempts 
are being made to improve the yield of the acid. 

X08. Studies in sterio hindrance. Part VII. Nitration of 
brominated cinnamic acids and their esters. 

P. Kamaswami Ayyab and J. D. Vasavada, Bangalore. 

Nitration of the following compounds has been studied under com- 
parable conditions; (1) cie- and trana- a-bromo-cinnamic acids and their 
mothyl esters ; (ii) cia- and trapta- a /3-dibromo-cinnamic acids and their 
methyl esters; and (iii) a a jff-tri-bromo-/5-phenyl propionic acid and its 
methyl ester. The steric hindrance of the side-chain on position (2) of 
the nucleus in these compounds is found to increase progressively as shown 
by the fact that while about 35% or/Ao-nitration takes place in 
compounds of (i) above, no or/Ao-nitro-derivative could be isolated m 
the cose of (ii) compounds ; while appreciable quantities of i/i«/<J-nitTo- 
ilorivative are formed in the case of (iii) compoimds. The pora-nitro- 
derivative is throughout the main by-product. 
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109. Studies in steric hindrance. Part Vlll. Oxidative 

elimination of the carboxyl group in 3 and 4 nitro- 
phthalic acids with simultaneous replacement by a 
phenolic group. 

P. Ramaswami Ayyar and J. D. Vasavada, Bangalore. 

Oxidation with acetone-pormaiiganate of .'J-nitro-phthalic acid yieki.s 
a fair percentage of 3-nitro-salicyIic acid (ni.p. while 4-nitro-phtlialic 

acid gives a similar yield of 5-nitro-salieyclic aci<l. The eliminated car- 
boxyl group is either ortho or para to the nitro group, and an explanation 
for this is given on the polarity theory. 

110. Studies in geometrical isomerism. Part III. The iso- 

meric cis and trans a-bromo-ortho-nitrocinnamic acids. 

P, Ramaswami Ayyar and J. O. Vasavada, Bangalore. 

The tran« compound (m.p. 211-212*^) is long known, but the cis 
isomer (m.p. ISO'*) has now only been prepared by (i) nitration of 
bromo-cinnamic acid ; and (ii) the action of pj'ridin or alcoholic pota.sh 
on o-nitro-cinnamic acid dibromitie. From a chloroform solution con- 
taining traces of free bromine the cis isomer is qiuintitatively pre- 
cipitated as the ^raris-compound (m.p. 211-212 ) by exposure to direct 
sunlight for a few minutes. 

111. Studies in steric hindrance. Part V". The bromination of 

o-nitrotoluene . 

P. Ramaswami Ayyar and D. R. Mehta, Bangalore. 

Using the following catalysts, iron, iron an<l iodine and antimony 
pentachloride in succession nearly 00% of 4 -bromo-derivative and 40% of 
the 6-bromo-derivativo of o-nitrotoluene are formed, whereas under 
comparable conditions chlorination yields 67% of the 6-chloro-derivative. 
This difference is attributed to the greater bidk of the bromine atoms 
and the consequent steric hindrance. 

112. Studies in steric hindrance. Part VI. Condensation of 

w-nitrophenol with formaldehyde. 

P. Ramaswami Ayyar and D. R. Mehta, Bangalore. 

The cyclic methylene ether CtjH 704 N (m.p 77°) of 2-hydroxy-6-nitro- 
bonzyl alcohol (i.e. of 0-nitro-salicyl-alcohol) has been obtained in this 
reaction and this yields on oxidation O-nitro-salicylic acid (m.p. 167°). 

113. Acid chlorides and thio-esters of 3-nitrophthalic acid. 

G. C. Chakravabti and N. K. Seshadbiengar, Bangalore. 

3-Nitrophthalic anhydride and phosphorus pentachloride were ground 
together and heated in an oil bath under reflux at 140—145° for 6 hours 
<^d then POCI3 removed under suction. The residue on being successively 
crystallised from CCb and petrol gave the acid chloride (I) m.p. 77-78°, 

yi«ld 060/„. 4 H B 

Aftym metrical form. — The other acid chloride (II) \v^ prepared 
from (1) according to the method given in Organic SynthoBin, Vol. XI* 
P* 88 and crystallised from petrol, m.p. 124-25^. ^ 

p-Tolyl-, phenyl-, benzyl -mercap tans wore conilensod with 3 -nitro - 
phthalyl chloride (I) in anhydroiiB benzene solution and in each case a 
product consisting of a solid and a thick viscous liquid were obtained, of 
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which the forrnoi* ones on crystallisation from alcohol gave the following 
thio-esters : tolyl, m.jD. 134-135^ ; phenyl, in.p. 105-106° ; benzyl, m.p. 85°. 
The liquid fractions could not be purified by distillation as they decompose 
on heating. 

The same thio-estei-s are formed from the mercaptans and 3-nitro- 
phthalic anhydride in presence of P 20 r>. 



114. Condensation of esters of /3-aryl-glutaconic acids with 
aromatic aldehydes. 

G. R. Goote, Bangalore. 

The /3-aryl glutaconic acids contain a reactive methylene group. 
Consequently, the glutaconic esters from anisole, o-cresol-methyl ether, 
and p-cresol-methyl ether have been found to condense \vith benzaldehyde, 
anisaldehyde, etc. in presence of alcoholic potash to give the corresponding 
benzylidene glutaconic acids. The compound from anisole glutaconic 
acid and benzaldehyde melts at 213° (decomp.) and that with anisaldehyde 
at I ($4° (dccomp.), while the compound from o-cresol-methyl ether gluta- 
conic acid and benzaldehyde melts at 202’ (decomp.) and that with 
anisahlehyile at 102° (dccomp.). 


115. Geometrical isomerism in /S-aryl-glutaconic acids. 

G. R. Goote, Bangalore. 

The /3-(2-mothoxy-naphthyl-3-)-gIutaconic acid has already been 
separated in its geometrically isomeric forms {Proc. Indian Acad. Sci., 
1934, 1. 57). It has now been observed that, on warming the cw-variety, 
m.p. 162° (dccomp.), with dilute sodium hydroxide solution, an equilibrium 
mixture of the cis and trans forms is obtained, containing about 60 per 
cent, of the latter, m.p. 180° (decomp.). On the contrary, the trans 
variety is transformed into its cis isomer completely on being reflu.xed 
with strong solution of sodium hydroxide. ^-(l-Methoxy-nophthyl-4-) 
glutaconic acid, m.p. 199° (decomp.) (i6id., p. 56) was similarly trans- 
formed into another form, m.p. 188° (decomp.), and the former has been 
proved to be the cis, and the latter to be the trans variety. The cis 
/3 (l.methyl-nnphthyl-2-)-gIutnconic acid, m.p. 101° (decomp.), prepared 
(ibid., p. 54) was transformetl into the trans variety, m.p. 152° (decomp.). 

The glutaconic acids with the /3-positions occupied by groups like 
anisole, o-cresol-methyl ether, p-crc«ol-mcthyI ether, etc. did not lend 
themselves to similar transformation. Thus the capacity of p-aryl 
glutaconic acids to exhibit geometrical isomerism seems to depend upon 
the volume of the radical occupying the /3-po8ition. Consequently 
glutaconic acids, where the ^-position is occupied by heavy rathcals, 
have been prepared from the coumoryl-4-ncotic acids by hydrolysis and 
benzylation, anti they have boon shown to exist in two forms. 


1 16. Extension of Michael’s reaction, Part VI. 

T. N. Ghosh, Bangalore. 

In part IV (Ohoah and Oulia. J. Indian 
c/. Indian Sojenco Congress, Chemistry Abstracts, 1934, Nos. 127, 
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It has been 6hoA\ni that a tricyclic compound is obtained by condonsiii" 
ethyl aa'-phenylcarbamylacetone dicarboxylate (I) witli 'an ahlehydc 
(R’CHO). The work has been extended to study the eft'ect of tlie 
group (R) on the formation of the tricyclic ring. It is found that tlie 
tricyclic ring is obtained when R is phenyl, nitrophenyl, CfiH 4 (OCH 3 ) 

If, howov’cr, the ester (I) is condensed, under exactly 
similar conditions, with formaldehyde or acetaldehyde, the cyc/obutane 
ring is obtained. It is. therefore, evident that the formation of tlie tri. 

cyclic ring from the cyc/obutane ring is conditioned by the atomic volume 
of the group (R). 

• acetonedicarboxylate reacts with a-naphthvl-J«ocyanttte to 

yield a piperidine compound, instead of the open-chain dinaphthylcarbonj l 
derivative analogous to compound (1). The piperidine derivative reacts 
with aldehydes to give bridged compounds. 


117. Analysis of Indian coal tars and their distillation products. 
B. J. Hegde, B. Sanjiva Kao, and P. C. Githa, Bangalore. 

A fresh sample of thin coke over tar received from Jamshedpur (sp, 
• at 15*5®. 1'2171) gave the following percentage yields on distillati<»n 


S** 

\mder standard conditions: — 110 


2*5 


110-170% 0-3; 170-270®, r>-7 


230-270% 7-6; 270-350% 17 G; above 350% 5-2; pitch 50-2. Kvid’ently! 
he previous sample sent at our request was not a representative sample 
(Free. Ind. Sci. Cong., 1932, 19, 221). 


118. Studies in bridge formation. Part VIII. Attempts to 
synthesise santene glycol. 

B. H. Iyer arul P. C. Guha, Bangalore. 

The action of methylene bromide and y>araform«ldehycle on diethyl- 
diacetyladipate was tried under various experimental conditions with the 
object of getting 1 : 3-diacetyl-cyc/opentane- 1 : 3-dicarboxylate. But 
c «e to the formation of resinous products from which no <lefinito compound 
could be isolated, these methods had to be abandoned. The action of 
magnesium methyl iodide on the diacid chloride of eyeZopentano- 1 : 3- 
< icarboxylic acid is being studied and the e.xpected diacetylpentane will 
o© subjected to pinacune reduction. 


119. Synthesis of some local anaesthetics. 

K. N. Gaind, Bangalore. 

1 . ^oj^rneau {Bull. Soc. Chim., 1909, (iv) 5, 229-241) prepared benzoyl 
j thy methj'l ester of dimethylamino-hydroxy-jVobutyric 

I . found it to be a very potent aniesthetic, quite feebly toxic, 

ini? **‘***tating to the tissues. With the hope of removing this irritat- 

_ ® attempts are being made to csterify the hydroxyl and carboxyl 

thn if* ^hfferont aromatic acids and alcohols. Three compounds, viz. 

tolyl esters have already been prepared. 

>r ®<^^'Pounds of higher aliphatic hydroxy acids, e.g. 

^^ 2 *CEt( 0 H)C 02 H are prepared and their eflficiency os local 

anffisthetics studied. 

120. Formation of heterocyclic compounds from dicarbe- 

thoxythioacet3dcarbamic acid. 


T. X. Ghosh, Bangalore. 
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\\ ith 4-substitiitetl tliiosemiearbaziclc, it yields a heptathiodiazine doriva- 
tiyo in which there is a carbonyl-bridge in 1 : 4-position. The interaction 
of HU aromatic amine with the compound (I) leads to the formation of a 
fonr-rnomberetl lieterocyclic compound (with alternate carbon and nitrogen 
atoms) winch in presence of alcoholic hydrazine hydrate is converted 
into a pyrimidine derivati\‘e. The* role of hydrazine hydrate in bringing 
about this particidar reaction is remarkable. With o-phcnylenediamine, 
the compound (I) yields a benziminazole derivative. 

Formation of the above compounds from dicarbethoxythio-acetyl- 
carl^ainic aci»l suggests that the latter can tautomerise to the thiol form 
l>y the wamlering of either of the mobile hydrogen atoms attached to the 
adjacent nitrogen or to the carbon atoms. 


121. Extension of Reforniatsky’s reaction. Part I. Action 
of ethyl bromomalonate on acetone. 

B. H. Iyer, Bangalore. 

When ethyl bromomalonate reacts with acetone in presence of zinc, 
acetonyhVopropyl-malonic ester CHs*C 0 *CH 2 *C(CHs) 2 ‘CH*(C 02 Et )2 (b.p.. 
l.‘15-37^/4 mm.) is formed. The cyclic compound obtained from this 
ester on treatment with sodium ethylate, on hydrolysis with alkali, 
yields dimethyldihydroresorcin. The ester gives a scmicarbazone, m.p., 
72^. Acitl or alkaline hydrolysis gives a crystalline product (m.p., 133-34'^) 
of the composition C 9 H 12 O 4 and is supposed to be a lactonic acid; its 
(’••nstitution is under investigation. 

122. Action of dihalogen compounds on oxalodigJycolic ester. 

Part I. 

P. 0. Guha. Bangalore. 

'Phe sodium derivative of oxalodiglycolic ester does not react with 
ethylene bromi<le in alcoholic suspension oven when heated to 130-40'’ 
for (»0 hours ; the reaction product on being worked up yielded only the 
nnconvertcil ester. 

When, however, the same reaction is conducted in benzene sus- 
pension the desired product, viz. 2 ; 5-endoxy-2 : .5-dicarbethoxy-I : 6 - 
<liketo-hexamethyleno (m.p. Iflo®) is obtained. This compound does not 
dissolve in alkali nor does it decolourise bromine water. On hydrolysis, 
the above dicyclic ester gives a compound agreeing in composition with the 
expocte<l dicarboxylic acid. Work is in progress for obtaining the endoxy- 
diketo-hexamethylene from the above ester as also the condensation of 
other di-halogon compounds upon oxalodiglycolic ester. 

123. Chemical examination of the roots of Aristolochia Indica 

(Linn), Part III. The essential oil. 

U. S. Krishna Rao, B. L. Manjunath, and K. N. Menon, 

Bangalore. 

On subjecting the essential oil for a systematic chemical examination 
and fractionation, it was found to consist mainly of sesquiterpinoid com- 
pounds : a hydrocarbon Ishxvarene, C 15 H 24 . (b.p., 104-105‘’/1 nim. ; 

30® 30® 30® 

d ,0-01«6; 7} , 1*5015; [a] , -42*37®; 

30® D D 

hydrochloride : b.p., 128-130®/! mm.), a ketone lahwarone C 16 H 22 O, (b.p., 
I20®/1 mm., 

30® 30" 30® 

d 1*0200; 17 1*6122; («] * -46*47®; 

30® /> D 
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stmiciirhazone : m.p., 240 ; p-nilroptienyl tifjdrazoin: : in.p., 1^0-5 ; 2 : 4 
dinitrophetiyl hy<lrazone \ m.p., l(>7'o®), t»n<l hii iilcoln)! lahivarol, ^ 

(b.p., 120-128VI mm.: 

30 ^ 30 ^ 30 ^ 

d . 0*9020: t) , l*009S; [a] in alcohol —7*20 
30' T) IJ 


In addition to these ti small amount »)f eamphor was also i,>olatc*(l. 

It is int«?restmg to note that when attempts wf*r«‘ made to prepan.- 
the oxime of IsituxironQ, an tllk^tli insohihle (lerivative of the formula. 
Ci 5 H 230 N {m.p., 130 ), containing one aetixe hsalrogen atom \\a« 

formed. This is probably an isoximo. 

The structtires of the new compounds i.solate<l art* being inve.stigat(-d. 


124, Chemical examination of the root.s of .4 ros7o/or/</t/ Ittfhca 
(Linn), Part IV. The bitter principles. 

P. R. Krishnaswajniy, B. L. Manjunatfi. and S. Sidd.xppa. 

Bangalore. 

The isolation of two bitter principles from the root.s of Arinlolochid 
indica has already been reported. The pre.sent paper deals with a pre- 
liminary chemical studj’* of them. 

The first of these is a yellow, erysttdline com]><»iind of the formula 
C 17 HHO 7 N. This is insoluble in jtcids and possesses ft'eble acitlu* 
properties as evidencetl by the formatir»n of a inonosoditim salt. 
physical and chemical characteristics corrosptmd to those r)f the sub- 
stances of a similar nature, isolated by Pohl and others, and Hess<* {Arch. 
Phann., 189.>, 233, 284), and is isomeric with arisfotochic acid (m.p.. 
215°). It has, therefore, been named iso-aristolochic acid. 

A very careful e.xainination showeel that this was the only yellow 
bitter principle i>resont in the roots. The paper contnin.s some of the 
results of the chemical study of the compoun<l. 

The secontl substance is a colourless phcnolit* alk»iIoi<l. the isolation 
of which has already been reporte<l (Proc. Jnd. Sci. (’ontjrc-'ts, 1933, 210). 
When crystallised from toluene, it melted with decomposition at l.)8-9 . 
This material dissolved readily in methyl alcohol, but scparatctl out 
Booii ; it could then bo crystallised only from a large volume <ff methx l 
alcohol, when it was obtained in the form of long neetlle.s melting .sharply 
ftt 2l5°. The analytical re.sulls correspond to the formula CJ 7 H 19 O 3 X, 
showing a close relationship with the bitter principle. So far, it has not 
been possible to prepare any crystalline derivatives, e.xcopting the hydre*- 
chloride (m.p., 265'=). 

Kurthor work is in progress. 

126. On the occurrence of acids with uneven number of carbon 
atoms in vegetable oils and fat.s. 

U, S. Krlshna Rao, B. L. Manjunath, and H. iSmuAPrA. 

Bangalore. 

Oerard {Oompt. rend., 1880, 112, 305) was the fimt to claim to 
have isolated an acid with uneven number of carbon atoms, i.c. 4)aturi<- 
^id C 17 H 34 O 2 from the oil of the seed.s of Datura Stranioniuui. Since 
then a few acids of similar nature arc said to have been obtained b_\- 
Various xvorkors from different vegetable source.s. A considerable umoxmt 
of Work questioning the above results is found recorded in the literature. 

A systematic investigation of the oil from Datura iStrauionium showed 
the solid acids consisted only of palmitic and stearic acids with a 
stnall amount of lignoceric acid. Xo trace of daturic acitl could l>c 
detected. 
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From the oil of Buteo Frondosa Katti and Manjunath (J. Indian 
Chem. K>oc.^ 1929, tf, 839) isolated 2 fractions of acids corresponding to the 
tormul«T(? C 23 H 4 fi 02 and C25H5y02. These conltl not be resolved by either 
chemical or physical ineans. Kv’iilonce is now presented to show that 
they are aLso eutectic mixtures of aci<ls with even number of carbon 
atoms. 


J2(5. The structure of ii^opsoraleii. 

H. S. Jois and B. L. Manjtjnath, Bangalore. 

isoP.s’omZcn (m.p., 141-142®) obtained from the seeds 

of Psoralca Corylijolia {Indian Science Congress, 1934, Chemical Abstracts) 
is also found to belong to the class of cumarino-cumarones. The opening 
ui> of the coumarin ring and the formation of methoxyisopsoralic acid 
^' 12^1004 (m.p., 142®) by methylation has already been reported. 

The retluction of isopsoralen by sodium amalgam results in the 
formation of dihydro isopsoralic acid CnHioOi (m.p., 124-125®) which 
lactonise.s only on heating to dihydroisopsoraleyi ChHqOs (m.p., 74-75-). 
Botli these compounds on oxidation with nitric acid give succinic acid. 
This definitely establishes the presence of the coumarin ring in the 
molecule, accounting for 2 of the oxygen atoms. The absence of a 
hydroxyl or methoxy group points to the rest of the molecule as con- 
sisting of a cuinarone ring. Further proof of its structure as the result 
of oxidative degradations is offered. 

The substance is in all probability identical or isomeric with angelicin 
isolatetl bv Spath and Pesta from the roots of Angelica Archengelica 
{Her. 1934 ', 67, 853). 

127. Stuclie.s on the preparation of starches from various 
grains and tubers. 

H. P. Das Gupta, Bangalore. 

Rice Starch. — Rice powder, which has been passed through 100 mesh 
sieve, is steeped in 0*5% caustic alkali for 48 hours and stirred at intervals. 
The whole suspension is then diluted until it attains a particular pH 
value and” centrifuged. Two layers separate, the bottom one being about 
97% pure (on moisture free basis), while the purity of the top layer is 
92%. A number of cheap varieties of rice have been investigated as 
sources for the manufacture of rice starch. 

Juar Starch {Sorghum vulgare), — Juar is steeped in very dilute sul- 
phurous acid and ground in the wet condition when it softens. It is 
then passed through a fine sieve and allowed to stand overnight. Two 
layers arc easily separated, the bottom one being mostly starch. The 
layers are treated with different concentrations of dilute caustic alkali. 

A starch of about 95% purity is obtained. 

Ragi Starch {Eleusine coracana). — Although ragi contains a con- 
siderabic amount of colouring matter which interferes with the preparation 
of starch, a clean white preparation can nevertheless be obtained by the 
method used. Ragi is ground wet and after passing through a fine sieve, 
allowetl to stand overnight. The supernatant liquid is drained off and 
a dilute caustic alkali is xised for tho removal of protein and other undesir- 
able materials. Tho starch obtained is approximately 90% pure. 

Sathi Starch {Curcuma zedoaria Roscoo). — Curcuma zedoaria grows 
wild in tho low lying tracts of Bengal and in many parts of the west 
coast. The starch prepared out of it has a high ^^scosity comparable 
with that of potato starch and can usefully replace the latter which is 
now being imported in considerable quantities from abroad for u^ in the 
textile intliistry. The starch is prepared from the tubers by grinding the 
• drieil chips an<l passing through a fine sieve. This pow’dor is steeped in 
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water and allowed to stand till it settles at the hotloiii. Tlic supernatant 
liquid is sj’phoned ofT. 'J’he starch is separatetl hy lixiN-ation. 'J’he drietl 
ja'Otluct is approxiinnt<dy pure. 

Investigation on the pc^ssiljilities of otlier grains aiifl tiihei's as s(*urces 
of starch for use in tlilYcront industries is in progress. 


128. Influence of neutral .salts on the enzymic hydrolysis ot 

starclt. 

K. Venkata Giui and J. Ci. Shiukhande. Bangalore. 

The effect of neutral salt.s on the hydrolysi.s of starch hy sweet potato 
amylase has been studied under \'arieri conflition.s. The salts uceelerute 
the action of the amylase on the aci<l side of the optimal jiH (» (i and 
were without any effect at the optimal pH, ami at the Jilkaline side t)f 
the optimal pH at low concentrations. At high .salt concentrati«in there 
is retardation on the alkiiline side of tht* optimal pH. 'i’hc maitral salts 
accelerate the activity at below the optimum to an extent incre;ising 
with the acitlity of the medium. The accek'rating <“ffeet of the salts in 
relation to tlie <ronccntijition of the salt, enzjv'me and substrate has been 
investigated. The amylase preparations ohtaine<l by different method.s — 
(f*) dialysis. (6) precipitation by alcohol, and (c) purification b\- udsoi-p- 
tion on alumina gel displayed the same behaviour towartls neutral salts. 
The anion is more concerned in the reaction than the kation. The acce** 
lerating effect is independent of the nature of the kation. 

The apparently contradictory results obtained b;v’ .several workei> 
when studying the influence of neutral salt.s on the activity of vegot}d:)le 
amylases have been explained in the light of the foregoing obser\’ations. 

129. A note on the Rideal-8te\vart modification of Winkler s 

method for determining dissolved oxygen in waters. 

R. H. Rajviachandra Rau, Bangalore. 

The figures for dissolved oxygen in waters by the Ridenl-Stewart 
nio<lification were often lower than those by the W'inkler method. This 
was ultimately traced to inadequacy of alkali in the alkaline iodide ini.vtur*' 
propareil according to Thresh, Jicale, ami Suckling (' Kxamination of 
W ate 1*8 and Water Supplies 1933). As many of the commoner brand.s 
of caustic alkali are not quite pure, either the proportion of acid used for 
oxidation must be reduced or that of the alkttliiic iodide solution incrca.sed. 

Work is in progress relating to (i) the conditions for absorption 
of oxygen by manganous hydroxide, anti (ii) correction for reducing 
matter of the waters by direct reaction with pota.ssiiim iodide and acitl. 

130. Examination of wax occurring in sandal leaves. 

A. V. V'akdaraja Iyengar, Bangalore. 

It wtis found that liot alcohol extracts from sandal leaves wax.^■ 
niaterial which crystallises on cooling, A simple method of isolating it 
na.s been workctl out. The wax which is yellowish white in colour cou- 
Msts of an acid, u primary’ alcohol, a secondary' alcohol and a paraffin. 
I'urther studies on the chemical nature of the wax and relation of this 
to health anci disease are in progress. 

131. a-Clausenan and di-a-clausenan. 

K. S. Subramanian and B. Sanjiva Rao, Bangalore. 

The Raman spectra of these compounds have been found and. 
compared with those of some furanc derivatives. 
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l;i2. Santalol. 

B. Saxjtva Rao, Bangalore. 

I ho santaldls have heen found to be odourless. The odour has 

)oon loutid lo be due to a comparatively volatile oxidation product of 
fli<* siuifalok, winch cun be removed by repeated distillation. 


I.J3. Ram<an spectra of quinoline, quinaldine and tsoquinoline. 

8. K. K. Jatkar, Bangalore. 

1 he following lines were observed : — 

Quinoline: .‘189 (1), 4.37 (0), ol 6 ( 8 ), 604 (2), 755 (10), 980 (2), 1028 

( >). 1162 (1), 1311 (2), 1308 (10), 1389 (3), 1428 ( 6 ), 1.368 ( 6 ), and 
MKiO (5). 

Quinaldine : 391 (3), 423 (3), 438 (4), .319 ( 8 ), 061 (0), 700 (1), 766 
(10). 9.3.3 (0). 987 (0). 1011 (3), 114.3 (0). 1205 (0), 1270 (1), 1312 (3), 
1370 (10), 1423 (I), 146.3 (2), 13.36 (1), 1598 (1), 2923 (1), and 3047 (10). 

/voQuinoIine : 499 (10), 517 ( 10 ), 778 ( 10 ). 1008 (4), 1030 (5), 1132 
( 6 ), 12.32 (1), 1278 (2), 1321 (5), 1378 (10), 1428 (5), 1457 (5), 1491 (0), 
l•3.31 (2), 1.380 (33), 2448 (0), 2490 (1), and 3047 ( 8 ). 

The striking similarity of the spectra to those of benzene, pyridine, 
picolene and naphthalene is discussed. 

1.34. Raman spectra of cis and trans cyclohexa,nes and 
dekalins. 

S. K. K. Jatkar, Bangalore. 

•According to Sachse.Mohr strainless miiltiplaner ring structure 
r//c/ohexane should exist as a chair or cradle form. This hj'pothesis 
lacks experimental support. Although it has recently been shoum that 
the transform is the only stable form Huckel has pointed out the small 
energy rlifference between the coplaner and multiplaner models as the 
cause of difficulty in distinguishing among the possible derivatives of the 
ifsomei’s. 

Attempt hius been made to find evidence for the existence of 
the two possible forms by studying the Raman effect of pure cyclohexane, 
(m.)). 6*4") and the same treated with aluminium chloride as suggested 
by Zellnski (m.p. -43®), The difference between the two spectra is the 
complete disappearance of the line 400*1 cm. in cyclohexane treated with 
.\ICJ 3 the other shifts remaining sensibly the same. Search was also 
made for lines due to possible decomposition products. A similar study 
of the ci« and trans dekalins <h'd not show appreciable rlifference between 
the two spectra. 


13.5. The .study of antimony electrode. 

D. N. Mehta and S. K. K. Jatkar, Bangalore. 

Using the apparatus described in the Proc. Indian Science Congress. 
1934. Bombay, the eloctrotlo potentials of antimony electrodes with 
solutions of various pH values have been detennined. The value of the 
potential Sb/.SI)xOy detluced from this has been confirmed by direct 
measurement against a hydrogen electrode and the temperature co* 
ellicient of the system has been tletermined. The results indicate that the 
stick antimony electrode whether freshly polished or allowed to tarnish 
shows a potential corresponding to the formation of antimony tetroxide. 
The system Sb/Sb 20 is another possibility of the electrode reaction, 
which is further stipporte*! from the residts obtained from experiments 
erarried out on similar lines with bismuth electrodes. 
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136. Raman spectra of )3-pinene and dipentene. 

R, Padmanabhan and S. K. K. Jatkar, Bangalore. 

Previous work of the Raninn speetnmi of /3-pineiie is coniiiuul to 
the region A4358-A4910 anrl th«‘re seems to l»e no <lata on dipentem- 
at all. In ottr work we have not onlv recorded the .shifts d\ie to A4040 

ft 

but also additional frequencies «lue to the 4358 line. The Hainan ^'peetrinn 
of dipentene surprisingly enough seems to have very little re.seniblance 
to that of limonene. Since the identitication of limonr-ne nn<l «lipontene 
in a mixture is very difficult on account of their close re.scinblanee in 
physical and chemical properties, this difference in light scattering a^ipears, 
therefore, to have some practical use in (hdeoting one in presence of the 
other. 

137. The anomalous rotatory dispersion of /3-pinene. Part I. 
R. Padmanabhan ami S. K. K. Jatkar, Bangalore. 

This paper discusses the various possiliilities by which one could 
explain the anomalous rotatory tlispei*sion of /S-]>inene. ( 1 ) it is not 
due to Cotton effect because there is no e\ i<lence of any abs«)rption in 
the region of the anomaly. (2) In our previous work sabinene had al.<o 
been found to be anomalou.s (Indian Science Congress, Abstracts, 1932) 
and since this compound resembles /3*pinene in having a seinicyclic 
double bond adjacent to an asymmetric carbon atom it was consiilorcd 
that the anomaly might bo tlue to the superposition of an oj>posite 
rotation due to tho induced asymmetry of the seinicyclic double bond. 
The absence of any anomaly in campheno, however, shows this hj-po- 
the«U to be untenable. (3) On prolonged purification by fractional distil* 
lation, it is found that there is a gradual transition from a laevorotating 
substance in the fimt fractions to a dextrorotatory substance of higher 
rotatory dispersiv'c power in the tail fractions. The explanation of tho 
anomalous rotatory dispersion would thus appear to lie in the hetero- 
geneous character of the substance. An analysis of the Darmois diagram 
reveals a three component system. Tho anomaly seems to bo an inherent 
eharacteristic of the /9-piner.e molecule. 

138. Continuous hydrogenation of vegetable oils. 

J. G. Kanb, Bangalore. 

Vegetable oils such as groundnut aiul cocounut oils ha\’e been hyilro- 
genated with a new nickel catalyst that haa been foun<l to bo \ ery acti\ e 
and resistant to poisons. The catalyst has been used in a form suitable 
for continuous operation in plants of varying sizes specially manufac- 
tured for the purpose. Thus experiments have been carrieil out iii a gln.ss 
model on a laboratory scale and on a semi-commercial scale in an all- 
nietal plant fitted up with all the appliances. With the latter plant, 
the yield of hardened product, m.p. 35 to 40"’ (from groundnut oil), 
was 3 lbs. per hour per lb. of nickel, under optimum conditions. 

Experiments conducted under varying pressures — 20 to 80 Ib.s. 
P®r aq. inch — and temperatures between 120 and 180^ show that the 
above continuous process can bo worked economically under a pressure of 
00 lbs. per sq. inch and at a temperature range of 120? to 130"'. 

139. Kffect of addition of reagent.s on tlie pH of rotary drilling 

fluids. 

D. N. Mehta, Bangalore. 

pH values of tannins from myrobolan powder have been determined 
by employing bismuth, quinhydrone and antimony electrodes. The 
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cfkct of acMition ol wocluun hyclroxicie. Imlroehloric acid and tannins 
from m>robolan po\v<ler) on the pH values of the rotary drilling fluids 
has, been studied hydrogen electrode being used, thereby rationalizing the 
procedure governing the adsorption of added reagents'by rotary drilling 


140. Tlie constitution of vasicin. 

K. 8. Xarano and J. N. Ray, Lahore. 

The Spath structure for peganin is criticised and s^^lthetieal experi- 
ments are described in support of the structure advocated by Xarang 
and Ray. • ® 


couniarins and chromone.s. 

D. Chakravarti, Calcutta. 

The condensation of yarious mono-, di- and tri-hydric phenols with 
^•ketonic esters shew conclusively that Simonis* reaction is not of general 
upphcabihty (Chakravarti, J. Indian Chem. Soc.. 1031, 8, 129. 407, 
(510; UM2, P, 2.'5, ,31, 380). It has been observed throughout this in- 
v(*stigation that coutnarins are always produced using sulphuric acid but 
phosphorus pentoxide may produce either coumarins or chromones. 
t.xcopting in the case of condensation of ot-naphthol with unsubstituted 
Hcetoacetic ester no other case has been detected where a chromone is 
formed even in traces using sulphuric acid {cf. Dey and Laksminarayanan, 
•/. Indian Chem. hoc., 1932, 9, 149). Attention was, therefore, directed 
towards the investigation of the part played by phosphorus pentoxide 
in tho formation of chromones as well as towards the possibility of sub- 
stituting any other condensing agent for phosphorus pentoxid'e. Thus 
various acidic, basic and neutral condensing agents, e.g. phosphoric acid, 
zinc chloritle hydrochloric acid gas, .sodium ethoxide, boric anhydride, 
sodium acetate have been tried. It is remarkable to note that if con- 
ilensation takes place then coumarins are always formed in these cases 
anrl all attempts to find a substitute for phosphorus pentoxide have 
failed. 

It may also be noted that sulphuric acid in Peehmann's reaction 
may with advantage bo replaced by phosphoric acid particularly in the 
case of polyhydric phenols, when better yields and purer products are 
obtained. It has also been found by the author that in Btilow's reaction, 
which is similar to Pechinann’s reaction, the condensation of phenols with 
)3-dlkotone8 may also be effected with advantage using sulphuric acid or 
better pho.sphoric acid. 


142. Constitution of cliloro-resorcinol, chloro-resorcylaldehyde 
and nitro-resorcylaldeh^'de. 

D. Chakravarti and B. N. Ghosh, Calcutta. 

The condensations of halogenated and negatively substituted poly- 
hydric phenols w'ith jS-ketonic esters forming substituted coumarins 
have furnished a ready means for determining the constitution of the 
substituted phenols and their dorivotives. 

(2 or 4)-Chloro-resorcinol, prepared according to the method of 
Roinhard {J. pr. Chem., 1878, 17, ii, 336), condenses with acotoacetic 
ester and its C-methyl derivative to form 0 or 8-chloro-coumarins (I or 
II). The nitration of /8-methyl-umbelliforone (c/. Pechinann and Cohen, 
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Ber., 1901, 34, 666 ) and 3 : 4-dimethyl-uinbeIliferone gives S-nitro deriva- 
tives ( 111 ) as they are identical with the condensation products of 2 -nitro- 

C.Me C.Me C.Me 



resorcin with acetoacetic ester and its C-inethyl-derivative respectively. 
These 8-nitro-couniarins, on reduction give 8-aniino-couniarins, which 
form stable diazo-anhydrides. The diazo-anhydrides, on treatment with 
Cuprous chloride in hydrochloric acid, give 8-chloro-couinarin.s which are 
different from the condensation products of chloro-resorcinol with the 
acetoacetic esters, which must therefore, bo 6-chloro-couniarins _(!)• 
Chloro-resorcinol is, therefore, 4-chloro-resorcinol. A direct synthesis of 
6 -chloro-coumarins from 6-nitro-coumarins (the condensation products 
of 4-nitro-re8orcin with the acetoacetic esters) is being attempted. 

Chloro-resorcinol and 2 -nitro-resorcin condense wnth malic acid to 
give good yields of coumarins, and it is expected that the formation of 
coumarina from chloro-resorcylaldehydo and nitro-resorcylaldehyde 

(Gatterraann, AnneUn, 1907, 357, 313) by their condensation with malonic 
acid would also settle the position of the substituents in chloro- and 

nitro-resorcylaldehydes. 


143, Synthesis of coumarins from phenols and ^-ketonic esters 
using phosphorus pentoxide. Part III. Coumarins 
from chloro-resorcinol. 

D. Chakravabti and B. N. Ghosh, Calcutta. 

It has so long been supposed that the presence of a halogen atom 
in the phenolic nucleus greatly hinders Pechmami's reaction in the syn- 
thesis of coumarins and the presence of a negative substituent like NO 2 
or COOH totally inhibits the reaction (Clayton, J. Chem. Soc., 1908, 
^3, 2018). It has been found by the authors that even if there be a 
halogen atom or a negative substituent in resorcinol, w'hich has the faculty 
of the formation of coumarins with great readiness in Pechmann s 
reaction, the reaction takes place smoothly forming substituted coumarins. 
Thus 2-nitro-re8orcin condenses with acetoacetic ester and its C-methyl 
derivative to form coumarins in good yield. • i. j r 

Chloro-resorcin, prepared according to the method of Reinhard (J. 
Chem., 1878, 17, ii, 336) has been condensed with acetoacetic ester, C- 
methyl-,C-ethyl-,C.propyl-,C-i 8 obutyl-, C-benzoyl, and a-chloro-acetoace- 
tic esters, acetone dicarboxylic ester, benzoyl acetic ester and aceto-succimc 
oeter in presence of sulphuric acid to give good yields^ of coumarms. l*y 
changing the condensing agent for phosphorus pentoxide in some of these 
condenaAfcinnR identical coumariiifi Are obtained as is proved by their 
mixed melting points and also by the identity of their deriva^ves as was 
previously observed by one of us (Chakravarti, «/. Indian Chem. 60 c., 
1931.8,129,407). . , , » ,• 

Condensations of bromo-resorcinol, iodo-resorcinol, resorcyl-carboxy lie 
acid and the negatively substituted orcinol, pyrogallol, m-crosol, p-cresol, 
and the naphthols with /3-ketonic esters are in progress. 
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144. Studies in the /^o-flavone series. 

P. C. ^IiTTER and S. Maitra, Calcutta. 

On coiulensation with hippiiric acid, 2 : 4-dimethoxy-/5-resorcyl 
aldehyde gives an azlactone, m.p. 168°, which on hydrolysis gives 
2 : 4-din>ethoxy-phpnylpyruvic acid, ni.p. 155°-156°. The oxime of the 
acid, in.p. 145 was converted by the usual method into 2 : 4-dime- 
thoxN'-phonylacetonitrile, m.p. 75’. On condensation with phloroglucin 
by Hoesch s method, the nitrile gave phlor-2'' : 4'-dimethoxy-phenyl- 
ucetophenone, m.p. 175°. 

It is proposed to condense the ketone with formic ester and to 
<leinothylate the product to 2' : 4' : 5 : 7-tetraoxy-woflavone. 

145. Studies in the anthraquinone series. 

P. C. Mitter and P. Dutta, Calcutta. 

Il-Nitrophthalicnnhydride condenses with phenol in presence of 
AlCljj, the only product of the reaction being 3-nitro-2-(2*hydroxybenzoyl)- 
benzoic acid, m.p. 238°. On reduction it gives 3-amino-2-(2*hydroxy- 
bonzoyl)-benzoic acid, m.p. 217°, which on diazotisation gives 3-hydroxy* 
2(2-hydroxybenzoyI).benzoic acid, m.p. 199°-200°. On ring-closing with 
« fuming sulphuric acid and boric acid, chrysazine is obtained. 

3-Nitrophthalic anhydride condenses with anisole at 0° in presence 
of aluminitiin chloride. Two products are formed which are separated 
by fractional crystallisation from methyl alcohol. The main product 
of the reaction which crystallises from dilute methyl alcohol is 3-nitro-2 
(4-methoxj'benzoyl)-benzoic acid, m.p. 208°. This gives on reduction 
3-amino-2(4-methoxybenzoyl).benzoic acid, m.p. 1C9°— 71°, which on 
diazotisation gives 3-hydroxy-2(4-methoxybenzoyl)-benzoic acid, m.p. 
202°. On ring closure with fuming sulphuric acid and boric acid and 
subsequent demethylation 1 : 6*dihydroxyanthraquinone, m.p. 270°- 
72°, is obtained. 

The other product of the reaction, which crystallises from methyl 
alcohol, is most probably 6-nitro-2(4-methoxybenzoyl)-benzoic acid, 
m.p. 214°. 

J46. The chemical examination of the seeds of Nyctanfkes- 
arbortriiis. 

\ 

P. S. Varma a7id S. K. Sharma, Benares. 

The preliminary examination of the seeds has been carried out and 
a bitter principle, resin, 2*5% fixed oil, a small percentage of essential 
oil, sterol, tannins, phlobaphenes, water soluble gums, etc. have been 
isolate<l. Work with larger amounts of the material is in progress. 

147. Halogenation. Part XIII. Broraination and iodination of 
0 -, m-, and j9-xylenes. 

P. S. Varma and K. S. Venkataraman, Benares. 

Mono-iodo-xylenes have been obtained before in fairly good yields 
by the methods worked out in this laboratory (Varma and^ Kulkami, 

J. Indian Chem, Soc., 1926, 3, 291 ; Varma and Panickar, ibid., 342). 
Only one di«iodo<7n-xylenc has been obtained before and that by a tedious 
process (Hammorich, Her., 1890, 23, 1036; Tohal, Bauch, Ber.» 1893, 
23, 1106). The authors have succeeded in preparing di-iodo-o-xylene 
and <ll-io<lo-/>.xylene for the first time in good yields and 4 -iodo-C-nitro- 
m-xyleno, 2-iodo-6-njtro-/>-xylene by direct methotls. 

Bromination of the three xylenes has been more exhaustively 
in (I) sunlight, (2) in sunlight in presence of halogen carriers, and (.») 
in the dark in presence of halogen carriers. From the results obtained 
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it is clear that in sunlight substitution in side-clinin alone occui's whereas 
with the combined effect of sunlight and the other halogen carriei's sub- 
stitution in both the side-chain as well as in the nucleus takes jilaeo. 
In the dark when only nuclear substitution takes place, the yi<*ld of the 
nuclear products is considerably increased in presence of halogen carrit^rs. 

148. Halogenation. Part XIV. Preparation of the mixed 

halogen derivatives of xylenes. 

P. S. Varma and K. S. Venkatara:\ian, Benares. 

A study of the literature show.s that the majority of the inixerl halogen 
compounds of xylenes have been <»btirined by indirect methods from 
diamino-compouncLs by successive replacement of the amino groups b^’ 
halogens through the Sandmeyer's reactir)n. A number of iiiixetl Imlogen 
compounds, such as 4-chloro-C-bromo-//t-xylene, 2-chloro-.i-l)romo-/>- 
xylene, 4-bromo-5-iodo-o-xylene, 4 bromo-(>-iodo-;/i -xylene, 2-bi-omo-.'5- 
iodo-ja-xylene, 4-chloro-O (* ?)-iodo-y.*-xylene, 2-chloro-5 < ?)-iodo-yj-xylene 
have been obtained by direct halogenation anti some of these compounds, 
especially the iodo-derivatives have been obtained for the firet time. 

149. Halogenation. Part XV. Halogenation of p-cyinene, 

propyl-benzene and cumene. 

P. S. Varma and K. Srinivasan, Benares. 

p-Cymene has been chlorinated in diffusetl day-light in pre.sence of 
halogen carriers as a residt of which inono-chloro- and di-chloro-p-cymenes 
have been obtained in varying yields. In the dark, however, only mono- 
chloro-p-cymene has been obtained in varying yields. In sunlight both 
nuclear and side-chain substituted chloro-derivatives have been obtainetl. 
By the direct bromiuation of 2-chloro-p-cymene, 2-chloro-5-bromo-p- 
cymene has been obtained. 

When propyl-benzene and bromo-propyl-benzene are directly iodinated 
in presence of some substances, mono-iodo-, and di-iodo-propyl-benzen<“ 
and bromo-iodo-propyl-benzene are obtained. 

By the study of chlorination and iodination of cumene under different 
conditions it has been possible to fintl out the best conditions under which 
P'Chloro-cumene, dichloro-cuinene, p-broino-cumene, dibromo-cumene, 
cumene mono-bromide, cunjene dibromide, cumene monochlori<le anti 
cumene dichlorido are obtained. 

150. Halogenation. Part XVI. Bromination and iodination 

of mesitylene and pseudo-cumene. 

P. S. Varma and T. S. Subrajhakian, Benares. 

Bromination and iodination of mesitylene and iodination of pseudo- 
cumene have been more exhaustively studied under different conditions 
*n presence of a number of substances and the conditions for getting the 
beat yield of the halogen derivatives determined. 

151. Halogenation. Part XVII. Bromination and iodination 

of diphenyl and benzidine. 

P. S. Varma and M. Krishnamurthi, Benares. 

By the direct bromination and iodination of diphenyl, tlibroino- anti 
di-ioclo-diphenyl have been obtAineU in good yields* By indirect methods 
elso these broino* lind iodo^compounds have been prepared from benzidine. 
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152. A new method of preparing organo-mercuric compounds 
of phenols and aromatic amines. Part II. 

Panchanan Neogy and G. K. Mukherji, Calcutta. 

The work of Neogy and Chatterji (J. Indian Chem. Soc., 1928, 221) 
has been continued and organo-mercuri compounds of many phenols, nitro- 
plienols, amines, and nitro-amines have been prepared by the same method 
with suitable modifications. In this manner a-, j8-naphthols, thymol, 
carvacrol, o- and p-nitro-phenols as also a*, /J-naphthylamines, toluidines, 
xylidines, anisidine, benzidine, and o. and p.nitro-anilines have been 
inercurated. 


153. A new method of preparing organo-mercuric compounds 
of phenols and aromatic amines. Part III. 

Panchanan Neogy and G. K. Mukherji, Calcutta. 

.An interesting observation has been made in the course of the pre- 
sent work that N-mercury compounds can be converted to the C-mercury 
compounds by dissolving them in dilute hydrochloric acid and subsequently 
reprecipitating ^vith sodium bicarbonate whereby the mercury atom 
travels from the nitrogen atom to the nucleus. In this manner C-mercury 
compounds of aniline, toluidines, xylidines, a-, ^-naphthylamines, 
anisidine, and benzidine liave been prepared. 


154. Resolution of co-ordinated inorganic compoimds into 
optical isomers. Part III — Tri-propylenediamine com- 
pounds of cadmium. 

Panchanan Neogy and G. K. Mukherji, 

Calcutta. 

Co-ordinated compounds of cadmium containing three molecules of 
ethylene diamine (Neogy and Mukherji, J. Indian Chem. Soc., 1934, 225) 
and of zinc (Neogy and Mukherji, contributed to J. Indian Chem. Soc.) 
have been resolved. Attempts to prepare tri-propylene diamine compounds 
of cadmium have been successful and these are being resolved. Work 
on this subject is in progress. 


155. Chemical examination of the seeds of Hygrophyla Spinosa, 

N. L. Phalnikar, K. S. Nargund, and T>. D. Kanga, 

Ahmedabad. 

The drug belongs to the N.O. Acanthaco® and is used in jaundice, 
anasarca and dropsy : it is also used as a tonic. The powdered seeds 
were successively extracted with various solvents. The results are 
indicated in the following table : — 



Solvent. 

Extract. 

Nature of the extract. 

1. 

Petroleum ether (b.p. 
40= to 60=). 

21% 

A pale yellow mobile trans- 
parent oil with aromatic 
odour. 

2. 

Ether 

106% 

A dark-red opaque semi-solid 
mass. 

3. 

Chloroform 

0-5% 

A dark-red liquid. 

4. 

.Alcohol 

8-87% 

Thick resinous mass. 
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The moisture present in the seeds wjis found to be 8-43 %. The see<l> 
were found to contain both sugar and an enzyme. The following «re the 
constants of the oil from the petroleum ether extract : — 


Density at 30® 0*9254 

Nn33® .. 1*409674 

Iodine value .. 122*1 

Saponification value . . 206*5 

Acid value . . 2*05 

Unsaponifiable matter .. 7*52% 

H.M. value . . 0*252 

Polenske value . . 0*461 


Further work is in progress. 


156. Chemical examination of the seeds of Cliioria fernafea. 

J. D. Rawal, K. S. Nargund, a^id D. D. Kanga, Ahniedabad. 


The drug belongs to the N.O. Leguminosaj and is used as a mild 
purgative and a diuretic. 

The powdered seeds were successively extracted with various solvents. 
The results are indicated in the following table : — 



Solvents. 

Extract. 

1. 

Petroleum ether 
40® to 60®). 

{b.p. 8*17% 

2. 

Ether 

1-54% 

3. 

Chloroform 

1*94% 

4. 

Alcohol 

6*53% 


Nature of the extract. 

Greenish mobile liquid with 
bitter smell and taste. 

Dark. red thick liquid. 

Greenish thick liquid. 

Dark reddish resinous Uq\iid. 


The moisture present in the seeds was found to be 6*4%. The 
following are the constants from the petroleum ether extra ct. 


Density at 30® . . 0*90015 

No 33® ., 1*46809 

Iodine value , . 80*31 

Saponification value . . 205*65 
Acid value . . 2*82 

Unsaponifiable matter . . 6*906% 

Br.M. value .. 0*1850 

Polenske value . . 0*3701 


Further work is in progress. 


157. Synthesis of polyhydroxyketones. 

P. K. Boss and Sundab Ram, Calcutta. 

Iminochloridcs, PhN : C(C1)*R readily condense with polyhydroxy- 
phenols in presence of HCI'ZnCl 2 to form products of the type 
NPh)*R which are easily hydrolysed to the corresponding ketones, 
^^e yields are generally good and the method has been found useful for 
the synthesis of many naturally occurring ketones. 

158. Synthesis of atophan analogues. 

P. K. Bose and N. C. Gtjha, Calcutta. 

Coumaranone condenses with isatic acid in alkaline solution to form 

CO 2 H 0 
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which is structurally similar to atophan. This substance as also its 
derivatives are expected to possess valuable therapeutic properties. 


159. Chloralides. Part II. The condensation of butyl chloral 

liydrate with a-hydroxycarboxylic acids. 

N. M. Shah, Dharwar. 

Recently Shah and Alimchandani (J. Indian Chem. Soc., 1934, 11, 545) 
have studiecl the chloralides derived from the condensation of a-hydroxy 
acitls with chloral. But so far as the author is aware, no systematic 
work has been done with the butyl chloralides. The present investigation 
has been undertaken to study the butyl chloralides and their properties 
and compare them with those of simple chloralides. 

Tartaric and citric acids have been condensed with butyl chloral 
hydrate in presence of cone. H2SO4 and the condensation products have 
been studied. The work with other acids on the same lines is in progress. 

160. The condensation of ethyl malonate with salicylaldehyde 

presence of organic bases. 

P. N. Kurien, K. C. Pandya, and C. J. Peter, Agra. 

Salicylaldehyde has been found (by P. N. K. and K. C. P.) to con- 
dense with malonic acid in presence of pyridine alone only when the 
base is present in traces. Knoevenagel {Ber., 1808, 31, 2593; D.R.P., 
97734) has condensed the aldehyde with ethyl malonate with a trace 
of piperidine. 

The same condensation also occurs when traces of other bases are 
used : v'iz. pyridine, quinoline, woquinoline, lutidine, naphthoquiniline, 
quinaldine, cinchonidine, dimethylaniline, and diethylaniline. Conditions 
of maximum yieUls (58%) are determined, the product being always 
ethyl coumarin-carboxylate. 

161. Action of acetic anhydride on 2-acetyl-resorcm. A new 

method for the preparation of y-resorcylic acid. 

D. B. T.tma yf. and G. R. Keekar, Poona. 

2-Acotyl-resorcin, m.p. 157^ (Liraaye and Gangal, Ind. Sci. Congress, 
1934; Chemistry ' Section) by the action of acetic anhydride alone is 
converted into its diacetate, b.p. 175'^— 180°/10 mm. 

In the presence of Na-acetate, however, 2-methyl-3-acetyl-6-hydroxy* 
chromone (C12H10O4), m.p. 122% is formed together with its acetate 
(C14H12O6), m.p. 109'', and u substance melting above 200' which is under 
investigation. 

The constitution of the chromone, m.p. 122®, follows from the products 
of its easy hydrolysis with caustic alkali, viz. acetone, acetic acid, and 
y-rosorcylic acid. 

This furnishes an excellent preparative method for y-resorcylic acid 
as judged from its purity and yield. 

162. Synthesis of 3-(o-tolyl)-4'-methyl-7' : 8'-furo-coumarin 

and of 2-(o-toluoyl)-re8orcin by the Nidhone process. 

S. S. Talwalkak, Poona. 

{Communicated by D. B, Limaye,) 

In continuation of Limaye’s work on the Nidhone process {Ber., 
1032, 60 , 375 ; 1034, 67, 12) the o-toluste of 4-methyI-umbelliforono (m.p. 
142®)obtainod by the action of o-toluoyl chloride on 4-methyl-umbelliferone, 
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changes on treatment with aluminium ohlori<le into 4-melhyl-8- 
(o-toluoyl)-umbelUferone (CiftHi 404 ), m.p. 242 , which on treatment 
with bromacetic ester gives the eth 3 'l ester (CV>H 2 o^o)t m.p. 145 , of the 
acid, 4-methyl- 8 -(o-toUioyl) — 7-(carboxy-methoxy )-eoumarin (C 2 oHir.Ort). 
m.p. 208®; which on treatment with acetic anhydride and sodium acetate 
gives 3-(o-toluoyl)-4-methyl-7' : S'-furo-coumarin (CioHi 40 :}). m.p. 105 . 

The 4-meth>d-8-(o-toluojd)-umbeIlifcrone when i>oiled with alkali 
j’ields 2 -(o-toluo.vl)-re 8 orcin, m.p. 110 . 

o-Toluic acid and resorcin give 4-(o-toluovI ) resorcin (Ci 4 H|. 2 C) 3 ), 
m.p. 127®, bj’ Nencki’s reaction. 

163. Synthesis of 3-(p-toluoyl)-4'-niethyl-7'-H'-furo-couniarin 

and of 2 -( 7 )-toluoyl)-rcsorcin by the Nidhone proce.ss. 

G. S. Shenolikar, Poona. 

{Coynmunicaied by D. B. Lirnaye.) 

In continuation of Limaj'e’s work on the Xiilhonc process {Bcr., 
1932, 65, 375; Ber., 1934, 67, 12) p-toluoyl chlori<le is condensed with 
4-methyl-umbelliferone to give a p-toluate of 4-meth\l-um])elliferone, 
CjgHj 404 , m.p. 157’, which on tr<*atment with aluminium chlori<le yields 
a ketone, 4-meth.vl-8-(7>-toluoj’l)-umbelliferone. CiyH| 4 () 4 . m.p. 200 . 
This ketone is condensed with bromacetic ester to form an eth^d ester, 
C 22 H 20 O 6 , m.p. 130®, which on hydrol.vsis with alkali gives an acid, 
4-methyl-8-(p-toluoyl)-7-(carbox3’methox3')*^”nbelliferone, C 2 oHifi()o, m.p. 
188®. The acid on treatment with fu.sed sodium acetate and acetic 
anhydride yields 3 -( 7 J-toluoyl)- 4 '-methvl- 7 '- 8 '.furo-coumarin, C 19 HJ 4 O 3 , 
m.p. 175®. 

The 4-methyl-8-(^>-toluoyl)-umbelliferone, m.p. 260®, when hjnlro- 
lysed with alkali gives 2 -(/ 3 -tolii 03 d)-resorcin, C 11 H 12 O 3 , m.p. 125®, 
while the condensation of resorcin with p-toluic acid j’ields by Nencki s 
method, 4 -( 7 >.toluoyl). resorcin, Ci 4 Hj 203 » m.p. 138'. 

164. A new method of the sjmtliesis of phenanthrene and its 

derivatives. 

N. N. Chatterjea, Calcutta. 

A synthesis of hydroxyphenanthrene according to the following 
scheme is in progi'ess. 

^Vhen diphcnic anliydride is reduced by means of sodium amalgam 
a lactide is formed, which when heated witli potassixim cyanide gives 
2-cyanomethyl.2-carboxy-diphenyl. By the hydrolysis of this compound 
Jt is expected that the corresponding dicarboxylie acid will be obtained. 
The distillation of the lead salt of the dibasic acid or Dieckmann's reaction 
on the dibasic ester will give us the hydrox^'phenanthrene. 

The general importance of this new sjmthesis lies in the fact that the 
substituted phenanthrenes can be synthesised from corresponding sub- 
8 tit\ited diphonic acids. It would be possible to synthesise phenanthrenes 
containing more than one hydroxyl group. 

165. Synthesis of diphenyl derivatives. Part I. 

N. N. Chatterjea, Calcutta. 

A synthesis of unsymmetrical diphenyl derivatives having both the 
methyl and the hydroxyl groups attached to the nucleus is describetl. 
The process consists in decompo.sing the diazoniuin salts of benzene or 
fol\iene (o, m, p,) in presence of cresols (o, m, p). Symmetrical and 
unsymmetrical methyl derivatives of diphenyl ether are also produced as 
bye-producte. The products may be isolated from the reaction mixture 
by distillation ^vith superheated steam. 
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The general method employed in determining the constitution is to 
protect the hydroxyl group by methylation and then oxidising with 
pemianganate the free methyl groups to the corresponding acids. By 
heating with soda>lime the acids lose carbon dioxide «id the methoxy 
diphenyl derivatives, thus obtained, are easily identified as they are all 
known. The acetyl derivatives of these compounds have been prepared 
with acetic anhydride in presence of pyridine. 

Investigations on the action of various reagents, e.g. oxalyl chloride, 
methylene chloride, ethylene bromide, /3-ketonic esters, nitric acid on 
these new hydroxy -diphenyl derivatives are in progress. 


166. Parachor and chemical constitution. Part II. The 

structure of the triphenylmethane dyes. 

S. K. Ray, Calcutta. 

Various formvilae have been proposed by different investigators as 
to the strtictiire of the triphenylmethane dyes. That there is a funds* 
mental difference in constitution between the colourless leuco bases and 
the deeply coloured dyes was recognised by many observers. The present 
work was undertaken to find out the constitution of the leuco bases as 
well as the coloured dyes. The surface tensions and densities of the leuco 
bases and the coloured salts of rosaniline, crystal violet and malachite 
green in various solvents have been determined and the parachor cal- 
culated. It was found that the colourless bases possess the benzenoid 
structure while the coloured salts are best represented by quinonoid 
configuration. 

167. A synthesis of 1 : 2-diketones. The condensation of 

hexachloroethane with phenols. 

S. K. Ray, Calcutta. 

A synthesis of 1 : 2 diketones has been effected by a somewhat 
modified method of Reimer-Tiemann’s reaction. Substituted phenols 
were found to react with hexachloroethane in presence of alkali yielding 
the corresponding diketones. 

168. The condensation of chloral with thiourea and semicar- 

bazide. 

B. K. Banerjee, Rajshahi. 

The action of chloral hydrate upon urea and phenyl urea is Imown, 
Attempts have been made to condense chloral hydrate with thiourea- 
semicarbazide, etc. and monochloral-thiourea (m.p. 136-36®) and mono- 
chloral-semicarbazide (m.p. 212®) have been obtained. 

169. Studies in woquinoline series. 

Ranajit Ghosh, Calcutta. 

Certain alkaloids, such as, emetine, ceph®line, etc. contain the 



skeleton. Some interesting compounds containing tins skeleton have 
been synthesised. Mothyl-glutarolactonio acid chloride is condense 
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with /3-phenyl ethylamine whereby the 0-phenyl ethylamitle derivative 
of the acid is obtained. The ami<le on treatment with phosphoryl chloride 
gives rise to an i^oqiiinoline derivative. The ?A-oquinoline base on reduc- 
tion with zinc and acetic acicl forms a piperidone which is now being 
subjected to electrolytic reduction for the synthesis of the above skeleton. 

170. On the sjmtheses of certain y-lactonic acids. 

Ranajit Gho.sh, Calcutta. 

y-Lactonic acid of the constitution. 

CH 2 — CH-CH^— COOH 



has been sjTithesised by treatment of one mol. of ethoxy acetaldehy<le 
(obtained by the modified oxidation of ethylene-glycol inonocthyl ether 
with sodium dichromate and sulphviric acid) with 2 mols. of mnlonic 
ester in presence of piperidine, followed by hy<lrolysis, decarbox^k'lation 
and deethylation of the resulting compound (ethoxy-etliylidine-dimalonic 
ester). The reactiv'e hydrogen atoms of ethoxyethylidine dimalonic ester 
may be replaced by alkyl groups by treatment with sodium ethoxide 
and corresponding alkyl 'halides, and the derivatives thus obtained on 
hydrolysis, decarboxylation and dcethylation would give rise to a series 
of y-Iactonic acids. Hence this method may be considered as a general 
method of s^mthesis of lactonic acid of the abov’o constitution. Some 
of these interesting derivatives have nlrca<ly been isolated by the 
author. 

171. Action of amines on quinolinic acid. Part 11. 

A. K. Das and Indubhusan Sarker, Gauhaty. 

It is an extension of the work on the action of aniline on quinolinic 
acid. In this paper the action of benzylamine, toluidines, and amino- 
phenols has been studied under different experimental conditions. 
Generally, in all these cases, at first at ordinary temperature an additive 
compound with one molecule of the amino is formed and ^ then with 
changed condition (e.g. by heating alone or with condensing agents) 
it loses molecules of \vater forming compounds corresponding to anilides 
And anils. 

172. Studies in xanthone group. 

A. C. Sircar and S. C. Dutt, Calcutta. 

Preparation and properties of a good number of azo compounds from 
diazotised 3-amino-xanthone, and azo-methins obtained by condensing 
various aromatic aldehydes \vith 3-araino-xanthone are described. 
Finally, tw’o new derivatives of xanthone, namely 3— iodo-xanthone and 
2-nitro-7*iodo-xanthone have been prepared from the corresponding amino 
compounds vfa-diazo reaction. 

173 . A bitter principle from Andrographis paniculata. 

S. S. Guha Sircar and Abdui, Moktadar, Dacca. 

The crystalline bitter principle from the leaves of atidrographia 
paniculata (Kalmegh). CzoHgsOs (approx.), has been obtained in a pure 
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an I.nsatvirated hydroxy-lactone containing 
a rnoth> lene-cliop-gronp and is presumably related to a sesqueterpene 
ts addition products with HCI, HBr, ICI. Br^. and its reactions^with 

zinc finft ‘ oxidising agents and also with 

ac d' c fr soda-lime have been carefully studied. Two hydroxy 

oht dnT have been 

oi)tained m crystalline ooiuhtion. 


174. Chemical examination of Tylophora asihmaiica. 

X. X. Ghosh. I. B. Bose, and Sudhamoy Ghosh, 

Calcutta. 

The tlrug is met with almost throughout India. The roots are 
reputed to act both as an emetic and as a cathartic. It is described as 
ont o h<' 3ost substitutes for ipecacuanha. Besides the presence of small 
miioun s of oily matter, waxes, resins, tannins, potassium nitrate, etc., 
t contain alkaloids. The amount of the total alkaloid 

obtained by assay was found to be about 0-44 per cent. 

• 4 }^ *otal alkaloids isolated on a semi-large scale were found to 
consist both with feeble basic properties. Both were 

easily soluble in chloroform, but one was only sparingly soluble in absolute 
alcohol. The latter has been crystallised in irregular laminie with a 
pale yellow color, m.p. This alkaloid has been termed tylphonne. 

I he base has been analysed and several of the salts, such as hydrochloride, 
hydrobromide, hyclriodido, sulphate, nitrate, etc., prepared in a crystalline 
state and their properties studied. The pharmacological action is under 
investigation. The second alkaloid, isolated from the mother liquors 
of the first, could not be obtained crystalline. It was a yellow, amorphous 
powiier, ni.p. anti was a very feeble base. 

1/5. Molecular size of cellulose. 

J. K. Chowdhury, Dacca. 

The molecular weight of cellulose from different sources has been 
determined in very dilute solution by Staudinger method. The mol. wt. 
of cotton, juto, and bamboo celluloses in cuprammonium sols, are thus 
found to bo about 1,44,000, 76,000, and 26,000 respectively. The number 
of anhydroglucose units in each molecule being 878, 516, and 189 respec- 
tively. In viscose, the numbers are 804, 468, and 158 respectively in- 
dicating slight disintegration. In acetylcellulose, the numbei's are 138 
units in the case of cotton and 86 in the case of jute cellulose, indicating 
considerable disintegration during acetylation. The number of glucose 
units in natural cotton must be higher than that obtained from cupram- 
inoniuni solutions and must exceed 1000. 

The molecular size of the above celluloses in viscose solution has also 
been determino<l with the help of Gibbs formula from changes of surface 
tension witli time. The molecular urea by cotton cellulose is found to be 

C71 sq. A, that of juto cellulose 20.3 sq. A, and that of bamboo cellulose 
130 sq. A. 


176. Siiitabilit}'^ of Indian bauxite for the manufacture of 
alumina by Bayer’s process. 

G. K. Oagle and M. S. Patel, Bombay. 

Continuing previous work most of the samples of bauxite from 
important Inrlian bauxite deposits have been subjected to Bayer’s pro- 
cess, and the yield of alumina htis been determined. Best yields have 
been obtained from samples of bauxite from Kolhapur State and from the 
recently discovered bauxite deposit by one of the authors on the Tungar 
Platoau ncor Bombay in the Thana District. 
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Titaniiini oxide and iron oxide contents of the hanxite wiiich have 
been fount! more suitable for the extraction of alumina b>- Bayer's process 
are such that it may be possible to utilise the ‘ retl mud ' obtaiiH'd aftei' 
alkali digestion for the recovery of titanium salts. 

Kxperimental data has been worketl out to determine approximatel\’ 
the cost of production of alumina on a commercial scale. 

Experiments on the recovery of titanium oxide from the ‘ Red 
mud ’ are in progi'ess. 

177. Study of the changes in cashewnut .shell oil on heating. 

N. M. Patel onr/ M. S. Patel, Bombay. 

Cashownut shell oil has be<*n extracted by solvent process from raw 
cashewnut shells after tlie removal of the kernel from the nut. The 
solvent used was a fraction from ortlinary motor petrol distilling l^elow 
80®. It has been fountl that by heating the oil in the atmospher<* of nit i ogen 
up to 125®, the saponification value, aciil \nlue an<l .specific gravity 
decreases and iodine value increases uith time and tcinjierature. .After 
heating the oil for 11 hours at 150 in the atmosphere of nitrogen no 
further change takes place in the saponification \alue, aci<l value and 
specific gravity of the oil. 

The raw extracted oil causes bestirs on human skin. The heated 
oil ceases to have this property. The raw oil dries more rajiitlly than the 
oil heated at higher temperature. Further work is in progress. 

178. Preparation of banana or plantain flour. 

M. S. Patel, Bombay. 

Drying of ripe plantains anti preparation of flo»ir from unripe 
plantains is being carried out as a cottage industry in the Thunu and 
North Ixanara Districts of the Bombay Pre.sitlency. Jurying operations 
at these places are carried out by means of solar heat. The protlucts 
are, therefore, not quite dry and are liable to he unhygienic as the time of 
exposure is about a week or more. Tlie moisture content of the dried 
product reduces the keeping quality of the product consi<lerably. Besides 
the product is neither crisp nor friable. The jircparation of unripe 
plantains is also carried out under similar conditions. But as unripe 
banana does not contain high percentage «>f augai*s, they dry fairly well. 
Fairly large amount of banana or plantain flour j>acked in sealed tins is 
being imported into this coimtry and used as a medicinal tiict. Improved 
and more hygienic processes for drying plantains into flakes and powder 
hM been developed. Experiments to work out a data for designing a 
pilot plant are in progress. 

179. Extraction of nicotine from tobacco. 

M. S. Patel, Bombay. 

Block Leaf 40, a proprietory product containing nicotine sulphate 
^ the principal ingredient, has Ijeen found by Bombay Department of 
Agriculture to be most effective for the control of aphis. It has also been 
mund^ that nicotine in other forms also kills aphis. Black Leaf 4f) is an 
American protluct and it is not available in In<lia when required. Attempts 
ttre, therefore, being made to develop a process suitable for Indian condi- 
^ons for the extraction of commercial nicotine from locally grown tobaccos. 
Various methods for the estimation of nicotine have been studied. Nicotine 
of different varieties of tobacco grown, and commercial methods 
of nicotine extraction are being studied. 
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180. Drying of mango pnlp. 

M. S. Patel, Bombay. 

Continuing tho previous work experiments have been carried out 
to work out the engineering data for the design of a pilot plant for the 
manufacture of mango pulp flakes or powder. The keeping quality of the 
inango flakes is studied. Samples prepared in the mango season of 1933 
have not undergone deterioration. Further work is in progress. 

181. Error in the estimation of morphine in opium by the 

process of British Pharmacopoeia, 1932. 

J. N. Rakshit, Gazipur. 

Estimation of morphine in opium by former British Pharmacopoeia 
process has been criticised by the author in Analyst, 1919, 337; 1921, 
4S2 ; 1931, 711. Latest British Pharmacopoeia of 1932 has introduced 
some alterations over the previous methods. Attempts have now been 
made in the present investigation to ascertain how figures obtained by 
the present method represent actual morphine content on opium. 


182. Determination of reducing sugars by titration of acidic 
potassium chromate, potassium dichromate and 
alkaline potassium ferricyanide solution. 


S. C. Sen a^id M. N. Phukon. 

A rapid method is described for the determination of reducing 
sugars by the direct titration with acidic: (1) potassium chromate 
solution, (2) potassium dichromate solution without using aipr indicator, 
and (3) alkaline potassium ferricyanide solution using methylene blue 

as an internal indicator. , , , , 

The end point is observed in (1) and (2) by the sudden change of 
orange red colour of acidic K 2 Cr 04 and K 2 Cr 207 solution to the gr^n due 
to the liberation of simple Cr ion from the complex anions Cr 04 * ■ 

The end point in (3) is observed by the sharp change of the colour 
of the indicator methylene blue from deep blue to the colour of the 

original solution. , , , . , , 

These methods give successful results both ^vlth grape sugar and 
laevulose. Attempts have been made to determine glucose in the original 

cane juice and agreeable comparative results have been attained with 

the usual Fehling’s solution. 


183. Influence of different reducing agents on one bath 
chrome liquor as regards (a) basicity, and (6) the 
quality of leather produced. 

B. M. Das, B. B. Dhavale, and B. N. Pal, Calcutta. 

With a view to find out how the basicity of one bath chrome liquor 
is affected by different organic and inorganic reducing agents used in 
converting bichromate acidified with sulphuric acid into basic chromic 
salt nine different chrome liquors were prepared by nine different reducing 
agents but keeping tho amounts of bichromate and sulphuric acid the 
same in all of them. It was found that the basicities differed widely 
with different reducing agents. 

Prootical tanning tests were made with the nine different liquors 
and tho characteristics of tho final leather studied. It was found that 
the reducing agents materially affected the properties of the leather. 
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184. The estimation of small quantitie.s of bromine hy a new 
colorimetric method . 

A. C. Bose and K. N. Baochi, Patna. 

A perusal of the literature does not show any work done on colori- 
motrte estimation of bromine. The difficulty lies m the fact hat hrom.ne 
ScapL fronrthe standard solution at.d renders the match.ng useless. 
This^^has been overcome by using an aqueous solution of methyl orange 

Asi A stAhle substit\ite for bromine solution. .... i l i 

The method described in this paper consists in oxuhzing u soluble 

bromide in acid solution with ^ KMnO^ and dissolving out the liberated 

bromine with carbon tetrachloride and then matching it in a colorimeter 
aglimst the standard methyl orange solution. The ntethyl orange »<>>t|ttou -s 
standardised by matching it against bromine from KBi so ution of Wno^\n 
concentration.^ The colorimetric reading (the standard being set at 
20 mm ) thus obtained has been termed in this paper as (.olorimeter Factor 
which will be the bivsis of all calculation for estimation of bromine m an 

imknoan solutioin colorimeter reading of the unknown 

solutffit wCreffiL:: io the stantlard methyl orimge -t at 20 tnm 
is taken as the nmnerator anti the colorimeter factor nearest to the 
observed rcatUng (given in detail m the tables appended to the paptr 
and corresponding to the same strength of methyl orange is taktm as o 

denominator. This is i.uiltiplied by the 

known KBr solution (originally used for « '“‘i' 

solution) corresponding to the same co orinieter factor. Hence, the 

percentage of bromine in the unknown sola ion 

Reading of the unknown ^ Concentration of Br.(%) in the bro- 
”Colorimeter Factor mide solution corresponding to 

the colorimeter factor. 

In all colorimetric estimations with a 

the standard is generally set at 20 mm. and IS aht ay s .n.inator but in 

while the observed reading of the unknown as ‘h;; 

this method the usual arrangement has been re ,i„,ve have been 

of which and also the deduction of the formula given abo^c, ha%c been 

"““.■"mm ‘l^imrinsic worth for esthmition 

bromine colorimetrically, the importance of tins m u ^ nothing 

that an entirely different substance like diethyl orange which h^ 

in common with the substance to be estimatec , • . , ^ caidla- 

standard for colorimetric comparison and the usua . This 

tion can bo completely modified according to changec fi«ni where 

method is, therefore, likely to throw more light m 
the worker is often handicapped for want of a suitable standard. 

185. Study of the exchange absorption in soil by velocity 
reaction. 

S. C. Sen, Mushan. 

The energy absorption of cations by the colloii^l^ artifi^ 

considerably. The absoi-ption Na^^a^'the oxchi^igeable 

cially prepared soils containing R t.-a ana 

cations has been studied. . , . • i in sol 

The process of replacement of an absorbed ion by another 

is expressed by the monomolecular velocity reaction. 

2*303 , (c)a ~(^)-g 

* (C0a-(<=)«’. 
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where (cjj-. {c)y, anti (c)^^ are respectively the content of the replaceable 

ion per gram absorbed in the system after the interval of x, y, and 
a length of time. The duration of the complete reaction is short. 

Both Xft'and Ca' soils preparetl from the artificial hydrogen soil and 
then replacement of Ca' by Na'and by Ca'have been verified by the 
above reaction. The order of absorption from the velocity constant is 
in the ortler of Ca* >Na' . 

'I'he exchangeable capacities of other artificial soils are in progress. 


186. On the variation of the oxidisability and acid values of 
Indian butter fat and their bearing on rancidity. 

B. M. Gupta and S. C. Roy, Lucknow. 

Attempts have been made to find out the variation in the oxidis- 
ability and acid values of butter fat prepared under different conditions 
an<l the factors which influence these values. Efforts have also been 
made to find out to what extent these values can indicate the degree of 

rancidity. 


187. On the relationship between the saponification value and 
the proportion of insoluble fatty acids of butter fat. 

B. M. Gupta and J. M. Dhar, Lucknow. 

The ordinary tests for the determination of purity of butter fat 
usually depend on an estimation of the soluble and insoluble parts of 
volatile fatty acids. It appears that an examination of the insoluble 
acids can be utilised as an additional test for purity. It ha.s been fi)rad 
that there is a relationship between the saponification value and the 
percentage of the fatty acids giving insoluble salts, and that for » 
value of the former there is a maximum value of the latter for all speci- 
mens of pure butter fat. 


188 On the analytical constants of oils derived from certain 
varieties of mustard seeds grown in the United Provinces. 

B M Gupta and M. G. Chakravekty, Lucknow. 

Although the investigations, of Prain. ICinzel Dulhic, and Fuller 

l.avo thro^ a considerable amonnt of ight on the character.st.es of the 

UBerent varieties of mustard seeds wh.ch are cult.vated m Ind.a, there 
fUnerenr omWonities so far as the vernacular names are concerned, 

rdlhl “ Crr- of d.Atrict, may bo the ‘ Lahi ' of another, or the 

‘ Sarson ' of a third. Great difficulties are, therefore, experienced in 
roUrcting authenticated seeds. As mustard oil is an important article 
of food a careful examination of the analytical constants of the oil 
derived 'from each variety separately is of great importance. 

In the present investigation authenticated seotls of Brasaica cam- 
Linn.. Braasica ritgoaa Prain, Braaaica napxta Linn., and Braaaica 
luncta were obtained from the Divisional Superintendents of Agricidture 
and the spocimens of oils derived were examined in accordance with the 
standard methods. Further examination will be ma<le as soon as genuine 
seeds of other varieties can bo procured. 


189. Constitution of iodic acid and its salts. Part III. 

M. R. Nayab and L. N. Sbivastava, Lucknow. 

In the two previous papers (Proc. Ind. Sc, Congveaa^ 1933, p. 199 : 
ibid. 1934) it has been shown from a number of considerations and experi- 
ments on freezing point, conductivity and Raman effect that iodic aciil 
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in concentrated sohttions is poij'inerized while in dilute solutions it has 
the simple formula of the monoliasic acid HlOa and iodates are deri\’a- 
tives of this last acid. 

A further confirmation of the change in constitution of the acid 
with dilution is obtained from measurements of viscosity of iodic acid 
solutions from concentrations ranging from oJV down to NjlOO. The 
graph obtained by plotting the logarithm of the molecular viscosity against 
the logarithm of concentration is nearly a straight line which changes its 
direction at about 1 N . 

190. Utilization of waste vegetation. Part I. Gasification of 

prickly pear {Opuntia DiJUnii). 

B. S. Srikantan and S. Kenoachari, Madras. 

The sun-dried plant containing lt»"o m«>isture and liaving a 
calorific value of 497 B.T.U. has been gasifietl by the Mond process to 
yield gases of high calorific value, ranging from 1.10 B.T.U. per ou. ft. to 
425 B.T.U. per cu. ft. depending on the ratio of steam to air and the 
space velocity. About G0°o nitrogen content in the plant is olitained 

as ammonium sulphate. The ash of the plant yields 25°o of alkali chiefl\- 
K 2 CO 3 which is to be considered an important sottree. 

191. A note on an examination of a mineral water in the 

Tinnevelly District. 

K. Venkatakrishnayya and S. Rangachari, Madras. 

The geological characteristics of the locality is described. The 
spring water contains plenty of pure hydrogen sidphidc and colloidal 
sulphur. The results of an examination for the mineral contents of the 
water are given. 


192. Thermionic emission and catal^'tic activity. Part III. A 
mechanism of the activation of gases at hot metallic 
surfaces. 


B. S. Srikantan, Madras. 


In part I {Ind. Jour. Phya., 1931, V, VII, 085) the author has shown 
that catalytic activity of metals depends on their capacity to emit elec- 
trons at the temperatures at which chemical reactions are catalysed. In 
part II (unpublished) it is noted that a thoria ceria surface having U’o 
of ceria shows maximum thermionic emission than other mixtures. Swan 
(J. Chem. Soc., 1924, 125, 780) finds that catalytic activity of this mixture 
is also maximum at this particular concentration. In this paper the two 
sets of observations are correlated and a mechanism of activation of 
gases at metallic surfaces is given on the assumption that adsorbed gases 
®<5fivated in collision with freely moving electrons in tixe metal and 
that the velocity constant at any temperature is proportional to the 
saturation current at that temperature. An expression is derived con- 
necting the velocity constant and temperature 


K=YT^^€ 

where if=velocity constant, T=temperature, y 6 and X. are constants. 

This equation has been tested for the decomposition of ammonia 
on tungsten and of nitrous oxide on platinum. Under simplifjing 
conditions this equation reduces to that of the wcll-knov^Ti but empirical 
equation of Arrhenius. 
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193. Sweet water fish oil. Part II. Liver oil of Dhai fish. 

D. N. Majumdar, Calcutta. 

The preliminary examination of the oil has been done and the work 
on the separation of the constituent of the fatty acids is in progress. 

J94. Some inorganic preparations of the indigenous medicine. 
Part II. Banga Bhasma (Calcined tin). 

R. N. Chopra, Shdhamoy Ghosh, and A. T. Dutt, 

Calcutta. 

This substance is believed to be a general tonic and alterative. It 
is used in the Hindu Medicine in diabetes, spermatorroea, gonorrhoea, 
ansemia, asthma, gastric ulcer and various skin diseases, the dose being 
1 to 4 grains. The material usually obtained is a dully grey amorphous 
powder with a slightly saline and metallic taste. A complete qualitative 
and quantitative analysis showed the presence of about 83% of oxide of 
tin together w'ith silica, iron, alumina, lime, magnesia, potash, soda, 
chlorides, moistures and traces of other constituents. The amount of 
mineral matter soluble in the concentration of hydrochloric acid occurring 
in gastric juice was also determined and the constituents estimated. 
Clinical trials with the drug were carried out. 

195. Some inorganic preparations of the indigenous medicine. 

Part III. Lauha Bhasma (Calcined iron). 

R. N. Chopra, Sudhamoy Ghosh, and A. T. Dutta, 

Calcutta. 

This substance is used in the Hindu Medicine in all forms of ansemia, 
general debility, tuberculosis, skin diseases and gastric and doudenal 
ulcer, the dose being 2 to 10 grains. The material obtained was an 
amorphous powder with a chocolate colour. It was subjected to a com- 
plete qualitative and quantitative analysis and found to contain about 
91% of oxide of iron together with silica, lime, magnesia, phosphate, 
chloride, sulphate, and traces of potash and soda. The amount of 
mineral matter soluble in the concentration of hydrochloric acid occurring 
in gastric juice was also determined and the constituents estimated. 
The results of some clinical trials with the drug and their relationship 
with the constituents found are discussed. 

196. An improved method for measuring optical rotatory 

dispersion. 

R. Padmanabhan, Bangalore. 

The usual photographic method does not give accurate results with 
substances of low rotation and fails entirely for substances of little or no 
rotatory dispersion. The method described consists in combining such 
a substance with another of appreciable rotation and high dispersive 
power, when it becomes possible to determine the R.D. of the com- 
bination by the usual method. The K.D. of the latter is separately 
determined and by difference the R.D. of the substance of low rotation 
or low disporeive power can be found out. The usefulness of this method 
in working with dilute solutions in the vicinity of an absorption band 
is indicated and its applicability for substances of low dispersive power 
such as sodium tartrate and nopinene is illustrated in the latter case 
with readings and photographs. 
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pj iLses of potassium mercuric iodide. 

K. Kay, H. N. Das Gi pta, and M. N. (xOSwami. Calcutta. 


In alkaline .solution (NaOH) it helps n.s to (listingiii.sh akiehydes from 
ketones. The former gives hlaek metallic mercury whilst the k«*tone.s 
are unaffected. The earlier statement of Oros {Pharm. Chim.. 1U22, 26, o) 
who examine<l few ketones and found that they also reduce, has been 
found to be inaccurate. Monohytlroxy aldehydes like salicylic aldehyde, 
vanilin do not react, perhaps <juc to mercuration. .Methylation restores 
the action as veratric aldehyde easily reduces. Potassium mercuric 
iodide solution made alkaline witli sodium carbonate has been used by 
the authors for the quantituti\-e estimation of glucose. The method is very 
simple. To about 3o c.c. of the reagent oU c.e. of 10*^0 Xa 2 C <)3 solution 
and then the sugar .solution are added and the mixture boiled for minutes 
when the corre.sponding amount of Hg is formed. The solution is cooled 
and neutralised with ac<*tic acid and iodim* solution a<ld<‘d. The* excess of 


iodine remaining i.s titrated. 


•(K»45 (J.of glucose=l 


c.c. 


^ Iodine. 
W 


198. On the catalytic activation of diastase. 

Sobhanlat. Bannekjee and H. Iv. Sen. 

Follo\ving a work on .synthetic enzymes, .specially tlie action of 
phenyl amino acetic acid on pyruvic acifi to simulate the enzyim* carboxy- 
lase {Proc^ Institution of Inrlin)^ it wtis tu)nsitlorecl iio<*<*ssary to 

investigate if the carboxylase itself is activated by the ad<lition of phenyl 
ammo acetic acid or similar substances. With phenyl amino acetic acid, 
the activation of the carboxylase reaction of yeast is definite and a 
further activation was attempted by the catalytic action of the uI(ra\ iok*t 
light. The result was not only not activating, but positi\-ely destructive, 
this was only to be expected, as the iliastatic ferment in mult was known 
T>* I'^i'd^red completely inactive bv the action of tlie ultraviolet light 
i^c^issen, Biochem. Z 134, 4.-d). 1923; 144, .{(JO, 1924; lo2, 40(J, 410, 

1 sigiiifit^ance of such a destructive j)ropert>' of the ultra- 

violet light in therapy is obvious, but the discoveiy of protective reagents 
he no less important, as the latter woukl increase the flexibility 
•of the employment of such light in the .science of actinothcrapy. .Accord- 
•tigJy, four sets of experiments were pcrfririned with malt <iiastnso : (i) 
Without catalyst, (ii) with catalyst, (iii) with catalyst an<l ultraviolet 

(iv) with ultraviolet light but without catalyst. 

As a result of numerous experiments, it appears that asparagine, 
p enyl amino acetic acid, gelatine, tjTosine, amonobenzoic acid, ammonium 
1 rate, exert varying degrees of protective action on mult tliastase. Thvis, 
exposure of 5 minutes to ultraviolet light (3,000 C.P.) ami 12* arc at a 

“ feet, was just sufficient to completely ilestroy the diivstatic 
tin I'+u ^ sample of malt. If gelatine w’ere added during the reaction, 

• j reaction tube exposetl to the action of ultraviolet light exactly 
ai-m* ^ niinutes only, the dia.static power though reiluccd, was 

- Jr ^ he 15*10, as against 23*.l without the light, ^\’hen exposed 

** luinntes, the diastatic value fell to 9*0. On the other hand, for the 

5 minutes, ammonium citrate of identical concentration 
th of exposure gave the diastatic value 11. This sliows that 

j.® protective action of gelatine is more than that of ammonium citrate. 
,.v fi'®ffttine be taken as a standard for comparison, a system of expressing 
® co-efficient may be introduced. But it i.s quite possible 

certam substances function both as protectors and accelerators, 
or example, phenyl amino acetic acid, tyrosine, aminobenzoic acid, 

citrate are both accelerators and protectors. Whilst from 
cnemwal nature of the accelerators, a surmise may be made a.s to 
® probable nature of the dia-statie fraction of malt, the i>rotective action 
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pnjbtibly clepciicLs upon the capacity to absorb partially or wholly the 
ih'structivc wavelengths of the ultraviolet light. Expressed in a slightly 
different waj', the light acts selectively on these protectors, lea\ing the 
diastatic enzyme wholly or partially active. This appears to be plausible 
when w(' consider that gelatine, ammonium citrate and in fact many 
albuminoid substances are affected by the ultraviolet light. Further 
irn'cstigations are in progress. 


109. The neutral oil and the phenol ratio in the low-tempera- 
ture carbonisation tar of Indian coals. 

S. S. Ghosh, H. K. Sen, and Probhat Bannerjee. 

The ratio of neutral oils to the phenols in coal-tar is important from 
the point of view of its use in internal combustion engines. Addition of 
heavy boiling neutral oils to petrol appreciably increases the efficiency 
of internal combustion engines by the higher ratio of compression that 
can be used. The practically complete elimination of phenols by a single 
fractionation without the use of alkalies to neutralise the latter, would 
constitute a great improvement both by reducing the cost of fuel as 
also by creating a definite market for the low-temperature tar. On di.s- 
tilling some of the second class coals from Indian collieries, the neutral 
oil and phenolic oil ratio was usually found to be between 2 and 31/2. 
Distilling the coals, however, with a mixture of sodium carbonate, sodium 
acetate and iron filings, this ratio becomes as high as o to i, 
thereby that the proportion of phenolic bodies is very 
diminished, rendering the once distilled tar fit 
in intemal combustion engines. Engine trials with a 2o <> mix 
the distil let! tar with petrol are in progress. 


200. A seini-technical apparatus for the saccharification of saw 

dust by pressure percolation. 

B. D. Gupta and H. K. Sen. 

The importance of pressure i>ercolation in the 
cclliilosic materials has been brought into prominence by 
Schooler who claims a conversion of cellulose into f 

operotion. The need for the verification of this and similar other 
inents being felt on a semi-technical scale, an apparatus was designed u hich 
waH simplo^iii its construction, and obviated the use of a boiler or spiral 
heater bv the use of a set of ring burner. The pressure of steam >nside the 
percolator was maintained uniformly at 10 to 12 atmospheres, whilst a 
0-123% .solution of .sugar was continually tapped by percolating uitn a 
0-5% sulphuric acid solution. 

201. Recovery of sulphuric acid by bauxite in the saccharifica- 

tion of wood. 

iS. S. Ghosh a7id H. K. Sen. 

With 12"' sulphuric acid, as is well-known, the saccharification of saw 
ilust or indectl of any ccllulosic material is coniplete, but the chief «***' ■ 
back of such a process for technically obtaining sugar solutions tor 

fermenting into power spirit, lies in the removal anti 

large quantity of sulphuric acid used in the process. The a . {. 

noutmliHocI ..In.ost wholly by tho a.Idition of very fine y P“'«^ered boUMte^ 
„,.pple.nei.tod by n Homll qnuntity of precpitated 

liquor ctincentratod untler rctUicctl pressure. \\ hen tl^ alcohol 

is such that the liquor shows signs of crj'stallisation, a quautitj - 

iH BiUhsl to precipitate out all the ahiininiiun sulphate **.^^“**'f^ 

Hugar Holution. After collecting the practically pure aluminium sulphate 
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})y siictiun or ceiitrifiigin" und washing tho ()roci|)itatc \sith a little fresh 
alcohol, the ef)nibine<l fiUrat<' is either used for the ])r<'f’ipitHtioii of alu- 
tniniuin sulphate in suhseijuent exjjoriinents, or is tlirocll\' <listillo<l to 
remove as iiuioh of the aleohc)! as possible. The residnal liquor has now 
not infv<*q«iently u str<‘ngth of 4 to 5®,, in its sugar content, which is thett 
fermented by acclimatised jeiwst. The alununiuni svilphute obtaincrl iu 
the process could be disposed of directly, or it could be roastetl at about 
850® C. when priicticall>’ pure alumina remained behind, \shilst the .s\ilphur 
was quantitatively reproduced as sulphur trioxidc*. sulphur tlioxide, and 
oxygon which could be used bj' coiwerting tho ga.s mixture into sulphuric 
ac-id by passing through a contiict plant. The alumina obtained in the 
process could be utilised for th<‘ production <)f metallic uliiininium, uliiini- 
nous cement, or when a cyclic operati«m is intended, the same could be 
fused with sodium carbonat<* or sodium sulphate and carbon and re- 
obtained as precipitated aluminii, to be usetl in tho neutralisation of the 
sulphuric acid in preference to liauxite. In a cyclic o|)eration, thercfon-. 
sodium carbonate would be a b\ -product, a feature of the prc>cess which 
deserves very seriou.s consi<ieration f»n account f)f tlu* fact that there i~ 
no alkali industr\' in the Cfuintrv. 

The follouijig chemical reactions indicate the gist t>f the pTdce.'Si v 
of recovery : — 

Bayer process : 

Al 203 + 2XaOH = 2XaA102+Ho() 

KaA10o-t-2H20=Al(0H):, + XabH. 

Deville-Pcchine^' process : — 

AI 2 O 3 -h XuoCOg^: 2XaA102 + Cf > 2 - 

Peniakoff process : — 

AloOft-f 8Xa2S()4 f 8C = 2Xa3Al()3d-:iP<) + :tS<)., 
2XaCl+S()2 + () + H2() = Xa.2S()4-f 2HC1. 

202. Studies in the lignoceiIulo.se grouj). Part VI. 

Basudev Bannerjee finfi H. K. Sen. 

A significant fact has been observed in eoui'se of in\'4.\stigation in- 
tins lino that chlorine peroxide .solution does not removi* all tin* lignin 
from saw dust, but about of lignin still adheres to the cellulosi* isolated 
by the chlorine pero.xide metho<l. An oxjtnethyl determinatioii of a 
specimen of cellulose so preparcnl, ami that after removal of the cellulose 
by Willstatter process, shtjwerl <lelinite j>rcsence of lignin, the j>ercentage 
pf OCHg in the adhering lignin being about 8®„. That this oxyinetliN l 
18 not a characteristic of /S-collulosea as maintaineil by Cross nnd Hcvatj 
{C(illuto»e, 191G, p. 03) is p^o^•c^l by the fact that all the eellulf):'e 
isolated by the chlorine peroxide method floes not go into solution on 
being treated with HCl (sp. gr. 1*2). There is reason t<» b(*lie\’e that a part 
of tho inothoxy in saw dust exists as motlivl ester. 

203. S3aithe.sis of a-substituted cinchoninic acids through the 

Knoevonagel catalysts. 

K. M. Pan DALAI, Waltair. 

Iho 3-8ubstituted phenacylidicnc o.ximloles (1) obtained b>’ thc 
eondeiisation of isatin and methyl ketones in presence of the Knoevi'nagel 
utalysts like diethylainino, piperidine, aniline and ammonia and sub- 
sequent dehydration in presence of dilute mineral acid cannot be converted 
^-substituted cinchoninic acids (II) under tho conditions of tin- 
^ntzmger reaction <33po KOH and heat to 10 hours). This is evidently 
^cauBc these unsaturatecl oxindolcs (I) have the /raws configuration an<l' 
are compounds formed without the hydrolytic ojicning of the o.xiiulolf 
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ring. These (1) coiikl, however, be made to yield the a-substituted 
cinchoninic acids (II) if geometrical inversion is effected of the tran^ 
isomer by the iiltra-violet light method of Stoermer when the cis modiffca* 
tion is formed an<l gives with dilute mineral acid the desired cinchophens 
(JI). The Pfitzingcr reaction, therefore, takes place presumably in three 
stntres : (1) hydrolysis of i.satin into o-amino benzoyl formic acid; 
(2) tile reaction between the ketone carbonyl of the methyl ketone and 
tile amino group of the o-amino benzoyl formic acid; and (3) elimina- 
tion of a molecule of water from the carbonyl of the benzoyl formic acid 
ami methyl in the methyl ketone effecting a ring closure giN-ing the com- 
pounds of type (11). Thus it is evident that the S-disubstituted oxindoles 
ami the 3-substituted unsaturated oxindoles (I) are not intermediates 
in the Pfitzinger synthesis of substituted cinchoninic acids. The use of 
the Knoevenagel catalysts for condensation of isatin and methyl 
ketones and subsequent geometrical inversion of the trana-compound 
into the ci>-compoimd followed by deh 3 'dration of the last with dilute 
mineral acid afford an e.xcellent method for the synthesis of alkali sensi- 
tive quinoline derivatives from isatin avoiding strenuous alkali treatment, 

204. Ad.sorption and H-ion concentration. Part II. 

X. A. Yajnik, D. N. Goyle, and J. R. Jain, Lahore. 

The adsorption of ehrysoidine, acridine orange, w'ater-blue and 
indigo-carmine from solutions of different pH by silica, alumina, and 
animal charcoal has been studied. It was found that the adsorption 
increases with the decrease of pH in the ca.se of the acid dj’cs while 
reverse is the case with the basic dyes. On plotting the H-ion concentra- 
tions of the dye solution against adsorption a typical logarithmic curve is 
obtained in every ch.sc. 


20o. Studies in sorption of gases by solids. 

N. A. Yajnik, D. N. Goyle, ami B. N. Sikka, Lahore. 

The sorption of h 3 ’drogen, oxygen, nitrogen, carbon dioxide anri 
carbon monoxide by a number of metallic oxide.s, carbonates and sul- 
phates and 1 ) 3 ' some metallic nitrates, phosphates and sulphites has been 
stvidied. It \vas noticed that the solvent having a high sorptive power 
for ono gas has generally a comparatively high sorptive power for the 
other gases as well and that on comparing the sorptive powers of the 
compounds of the elements belonging to the same group of the periodic 
clasKification it was noticed that the substances having lower molecular 
weights anti lower molecular radii have higher sorptive powei’s. 

200. Use of brucine in volumetric anal^'sis. 

D. S. N. Murty and T. R. Seshadri, Waltair. 

Brucine sulphate has been employed as internal indicator in estima- 
tions of (1) iron in its salts and ores and (2) organic matter in the soil 
when titrations with dichromato have to be carried out. The difficulties 
met with in the use of diphen 3 ’lamine are avoided by this means and the 
end points tleterminod more accurately. 

207. Relation between the sulphur content and the decom- 
position-points of Indian coals. 

R. K. Dutta Roy, Jam.shedpur. 

Very little efforts have so far been made to study the mechanism of 
caking process of Indian coals. Factor's such as decomposition points, 
softening points, swelling curves, plasticity zone, etc. contribute a great 
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lommtion of cokos. J he (lecornpo.sition point i.s just tht- r ritic til limit 
when a coal in (ho <lostruotive distillation just hocins to -ivu forth tar 
The picsenf stiuh consists of a fiuH.\ olahorato investigation on the sul- 

point of Inrlian coals. The striking 
result IS that there e.xi.sts some definite relation hotwoen the r>orconta‘^'e o^ 

V'" ‘^^'^«»‘P->sition point. Moreover, the sulphur cmltoiTt of 

COt^l lb hIsO ft flillCtU)!! ot Jt.S ^OolO;^iCftl 

-08. A relative stiKl\' on the ultimate aiiaJvsis of coal. 

R. Iv. Oi'TTA Roy, Jam.sliedpiir. 

in 'i evident, the ultimate analysis of coal plays an imj.ort^mt role 

m the mdustrial valuation. It ui!l eonsidorahly economise time and 
do auay with the usual tedious lahorator\' methods if a uoikal>!o amJ 

anaw'^- comparatively easier proximate 

analysis and the calorifie valm* of coal. IJfYnrts Jiave already l,eeu made 

to establish such relation regarding the contineiitnl and American 
bitunimous coal. The present study comprises a practical.ilitt of such 
possihdities regarding the Indian hituminous coal. 

—09. Formation and transformation of carbon rim»' comitounds 

Part III. c. I - 

8. C. Sknoupta, Calcutta. 

. ^ho anhydride <»f ci/tVehexane- 1 carho.xv* 1 -acetic acid condensed 
witn benzene m pre.sence of aluminium chloride gi\ ing cycfoliexane- 1 ben- 

acid (ni.p. 11 <-118 ). thi.s on r<*duetion b\ the C’lemmensen’s 
method gave cyc/ohexane- 1 benzyl- 1 -acetic acid {ni.i). O.'io. (>u cvcli.sa. 

on with 8.5% sulphuric aeirl this aeiil furnishes 1-keto-I : :i : .'i : 4-tetra- 
iiyd.ronaphthalene-3 : .’l-spirocyc/ohexaiio (b.j>. 145® ‘.i mm ); this on 

again reduction by the Clemim-nsen'a method gave 1 : 2 : .4 ; 4 tetrahvdio- 

I ll-> il"®/3 mm.). This spiio 
>aiocarbon on selenium <lehj-drogenation ut .‘lUO :{.>0° gave pheiiun- 

irene and no mcthylphenanthrene or anthracene couUI be detected. 
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Abstract. 


GENERAL. 

1. Aerial reconnaissance. 

P. Evans, Digboi. 

An illustrated lecture to be ilelivered by the authcu*. 


2. Ancient gold mining and metallurgy in the Raichiir district, 

Deccan. 

Capt. L. Munn, Lingsugur. 

An illustrated lecture describing the methods and processes used in 
the winning of gold in former times in parts of the Deccan. 

3. The evidence for a nappe in the Archaean (Sausar series) 

near Deolapar, Nagpur district. 

W. D. West, Calcutta. 

During the past 15 years Dr. L. L. Fermor and his party in the 
Central Provinces have mapped the Sausar series in great detail, sub- 
dividing it into a number of stageav This succession has been found 
to be constant over a fairly largo area, and the determination of the 
geological structure from the distribution of these stages is therefore 
likely to be well founded. In this paper evidence is brought forward to 
show that around Deolapar, in the Ramtek talisil of the Nagpur district, 
there occurs a sharp discordance in the succession, at which position 
one or more stages of the Sausar scries are missing. The trace of the 
discordance is an irregular closed line, and it is clearly not a simple 
thrust. The details of the structure suggest that wo have here a recum- 
bent fold resting upon the surrounding rocks, from which it is separatetl 
hy the discordance. Both the recumbent fold and tho ‘ slide ’ upon 
which it rests have been further folded into a sjmcline. 

Additional support for this view is provided by a study of the 
lithology. The Bichua stage, of w’hich the recumbent fold is mainly 
composed, is rather different lithologically from the Bichua stage found 
in tho adjacent rocks beyond the slide. The change of facies is too 
sudden to have been due to local variation in tho sedimentation. But, 
taken in conjunction with the evidence for a slide, the difiterence is easily 
eicplained. It seems clear that the two sets of rocks (within and without 
the slide) .were far separated at tho time of their deposition, and have 
since been brought into juxtaposition ^vith one another by horizontal 
movement along the slide. 

4. PalffiooUmates in Northern India. 

J. B. Auden, Calcutta. 

Certain features relating to palseocUmates in Northern India are 
brought forward. These are : — 
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(1) Arid or semi-arid conditions of climate probably attended the 

tlcposition of the follou'ing series ; — 

Peninsula ; Vindhyan and Panchet. 

Salt Ranpe ; Cambrian. 

Himalaya ; Mandhali and Xagthat stages of Jaiinsar 
series : Upper stage of Tal series. 

(2) The existence of glacial beds or tillites in the Talchirs of the 

Peninsula, in the Tanakki boulder -bed of Hazara, and in 
the probably equivalent Blaini boulder-bed of the Simla- 
iiussoorie Hills. 

(3) The existence of wind-rounded sands in the Krol sandstone of 

the Simla Hills. 

(4) The existence of gypsum and anhydrite in the Krol limestone 

of the Simla-JIussoorie Hills. 

(5) The general absence of fossils from the pre-Tertiary rocks of 

the outer Himalaya ; their abundance in the rocks of the 
Tethys zone to the north. 

The Himalaya may be divided into Peninsular Himalaya and Tethys 
Himalaya. Among the rocks present in the Peninsular Himalaya which 
bear direct relationship to those in Peninsular India may be cited the 
(rondwanas of the Eastern Himalaya in North Bengal and Assam, the 
Blaini boulder-bed of the Simla-Mussoorie Hills, the Gondwanas of Kashmir 
and the Tanakki boulder-bed of Hazara. Representatives of the 
^'indhyans may perhaps be found in the cystid-bearing limestones and 
associated phyllites and quartzites of the Chandragiri range in Nepal. 
The broad climatic changes, witne.ssed both in Peninsular India and 
ill the Peninsular Himalaya, were : — arid conditions in the early Palaeo- 
zoic ; glaciBl conditions in tiic late Palaeozoic ; arid or continental condi- 
tions in the Mesozoic. The inversion temperatures of gypsum into an- 
hydrite are discussed in relation to temperatures which maj’ ha\e pre- 
vailed during the deposition of the -Krol limestone. Stringent conditions 
may have been partly responsible for the general absence of fossils from 
the rocks in the Peninsular Himalaya. 


5. Caves in the Bhuban Hills, Cachar District, Assam. 

P. Evans and B. H. Singh, Digboi. 

The Bhuban Hills (24® 40' : 93® O') south-east of Silchor, provide 
cood sections in the rocks of the Surma Series and have given their name 
to the Bhuban Stage of these beck. The hills attain a height of over 
3,000 feet and the western face includes imposing elins of sandstones in 

the Upper Bhuban Sub-stage. 

In a part of the hills where the arenaceous Upper Bhuban bed^ 

dip south-eastwards at low angles, there are two long narrow ^ 

complete exploration of the caves has not been made, owing to dimculties 
of progress in their more remote parts. The paper gives a pmn, sections, 
and photographs of the caves made during a survey of the. accessible 

parts in December, 1033. 

The caves occur in sandstone beds containing very little calcareo 
material and are strikingly unlike the caves found in limestone 
The total length of the two caves is over l.COO feet ; be o" 
mately the same lino and trend in a direction S. 15® E. The lulls strike 
in a direction almost duo south, appreciably different from the trend 
of the caves. Although the caves contain recent human 
are not artificial, and appear to be due to the enlargement o j 
the sandstone. 
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STRATIGRAPHY AND PALEONTOLOGY. 

6. Recent Work on the Saline Series of North-Western India. 
E. R. Gee, P. Evans, and M. A. Majeed, Digboi. 

The age of the Saline series hivs long been the subject of controversy 
and recent fieldwork has led to definite evidence tlmt the salt nmrl and 
associated beds are of Tertiary and not of Ciunbrian or 1 re-Ciunbrian 
ace The paper rleseribes the nature of the evidence obtained during 
the re-survey of the Salt Kange, and discusses the micro-potrological 

evidence bearing on the age of the series. 

7. Geology of the country in the vicinity of Bagh. 

M. P. Bajpai, Benares. 

W. T. Blandford, in his memoir on Western India, mentions that a 
peculiar triangular tract near Bagh is occupied by the b^.ries. 

This tract has been sub-divided into shales nml slates, dolonutic lime- 
stones, carbonaceous shales, black marble, conglomerate aitt tccaii 
Trap, and has been mapped on a scale of 1 to 1 mile b> t lo presen 
author. The bedding planes in the area are extremely obscure ami tlie 
rocks liave been highly cleaved, fokled, and faulted. T.he gieens ont.s 
which occur associated with shales and slates and the dohmntic lime- 
stones have been stvidicd chemically and pctrographically. llie cone a- 
tion of these Narbada volley rocks with the Bijawar and Delhi series 

is also discussed. 


8. Some Local phases of Regional Aletamorphism of Dharwars 
in the eastern portion of the Raichvir Doab. 

S. K. Mukerjee aytd C. Mahadevan, Lingsugur. 


During the mopping of the eastern portion of the Raichur Doab 
(between Lot. 1.5'* o5' and 10^ 30', Long. 76’ 55' to 77 3o ) a band of 
Dharwar schists, not hitherto reported, has been traced, extending ' 
across the Doab in a N.N.W. cUrection from the Tungabhadra to the 

Krishna river. . . 

In this band, besides the normal homblende and chlorite schists, 
(1) fine-gi'ained diabasic, (2) granulated medium to coarse-grained, ant 
(3) fine-grained siliceous, types could be recognized. 

Structural and held relationships suggest that this band of Dharwar 
rocks has been subjected to great regional metamorphism. 

The paper sets forth the results of the study of this band. 


9. On the age and correlation of the plant beds in the Trichino- 
poly District. 

C. Prasannakumar, Bangalore. 

The existence of plant beds below the marine cretaceous rocks of 
the Trichinopoly District has been knovni from a long time. A review 
of the literature connected with these rocks shows that there has been 
no unanimity or preciseness in tlie age assigned to these beds and these 
have been merely mentioned as part of the Upper Gondwanas. During 
the course of a few recent visits the different exposures of these plant 
beds have been examined in detail, and the present paper embodies the 
results of these observations. The evidence gathered both in the field 
and from the fossil plants goes to show that these are best regarded us 
not much older than Lower Cretaceous (Wealden). 
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10. Notes on the Geology of Lower Cuddapah — II. 

C. Prasannakumar and M. B. Srinivasa Rao, 

Bangalore. 

Ill a previou.s communication to this section of the congress in 1934. 
the authors have given a general account of the occurrence and strati- 
gi’aphical distribution of the igneous rocks associated with Lower Cuddapah 
s<‘climents. The present paper embodies the results of an intensive 
petrographic study of a portion of these igneous rocks (those belonging to 
Papagni Series) and their associates. Several interesting raetamorphic 
effects accompanying this igneous activity have been described in detail 
and an attempt has been made to fix the grade and facies of this 
inetamorplnsm. 


11. An acaiilescent fossil palm from Chhindwara District, C.P. 

K. P. Rode, Benares. 

This peculiar com-like fossil plant specimen was obtained by the 
iiuthor during May, 1934, from Umaria, about 10 miles east of Chhindwara 
in the Central Provinces. This new plant-bearing locality is only 10 
miles west of Mohgaon Kalan from where the author made a large collec- 
tion of Intertrappean Flora during the last four years. The specimen, 
which is the only one so far discovered in this area, was not found^ 
situ, but from the nature of its matrix, it can safely be taken as belonging 
to one of the Intertrappean bands outcropping in this locality. 

In its external form the specimen is hemispherical \vith a roughly 
plane base and is traversed by several longitudinal depressions on the 
upper surface whe.*e the somewhat badly preserved internal tissues have 
been exposed. The transverse section, however, clearly shows under the 
microscope the typical palm structure, thereby enabling easy correlation 
with the fossil composite genus Palmoxylon Schenk. A close study of 
the structure as well as the form points to its being a new species and 
this has been named P. umariensis, after the locality. 


12. On a dicotyledonous leaf impression : Phyllites mohgao- 
ensis, sp. nov., from the Deccan Intertrappean Beds of 
Chhindwara District, C.P, 

K. P. Rode, Benares. 

The Intertrappean beds of Mohgaon Kalan, District Chhindwara, C.P., 
have yielded several loaf impressions of angiosperms. The author has 
described one of the dicotyledonous species from this collection. 

The impression consists mainly of the top portion of originally h 
fair-sized leaf, roughly ovate in form with entire or undulate margin ^d 
obtuse apex. The venation is of the pinnate, net-veined type, uith a 
stout straight mid-rib, and numerous secondaries and tertianes. It 
compares closely with Diospyros and Ficus but its affinities are uncertain 
duo to incomplete preservation. 

Age : — Upper Cretaceous Intertrappean. 


13. On the occurrence of a new Loxodontine form of Elephant 
in the Indian Cainozoic : Palceoloxodon 'priscus var. bosei. 

D. K. Chakbavarti, Benares. 

Prof. Bose of Jammu, in a notice of some mammalian remans 
the Siwaliks of Jammu, gives the figure of a part of a molar (I'*** ^ 

which appears to the present author to boar a very strong re.semblan 
to a molar (No. 30370, British Museum) of Elephas {Loxodon) pn^cus 
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repro 8 ontecl in fig. 7 of Plat-e XIV of the Fauna AtUiqua i^ivalensis. This 
latter form, established by Goldfuss in 1821 on some scanty material 
from Bngland, was recognized by Falconer for a long time as a distinct 
species closely allied to the li\nng African Elephant, but was later regarded 
by him as a form of E. antiquus. After comparing the Jammu form with 
E. priscun, Palccoloxodon aniiquusy Archidiskodon planifrons, Loxodonta 
africana^ and Stegodon bombifrons (to which Bose has referred the molar 
in question), the present author finds reasons to regard it as a variety of 
E. prfscus Goldfuss. 

14. On the generic reference of a doubtful rhynchorostrine 

Ininoraastodontid from Cbinji in the Salt Range. 

D. K. Ch.^kravarti, Benares. 

A left mandibular ramus (Amer. Mus., No. 19413) collected by 
Bamxim Brown from near Chinji has been referred by Osborn to the 
genus Rhynchotherium on the basis of its apparently downi turned rostrum. 
In the preserved portion of the specimen there is no evidence of down- 
turning of the symphysis. The rostrum appears to be downtumed, but 
it is evidently in an imperfect condition of preservation. The warj)- 
ing of the alveolus of the tusk appears to the present author to be 
a case of distortion superinduced upon the specimen after its entombment. 
This is corroborated by the nature of M 2 , the grinding surface of wliich 
lies at a much lower level than that of the adjoining tooth, M 3 . Hence 
there is no ground for referring this specimen to Rhynchotherium, a 
form confined to the south-western part of N. America. The author 
suggests that it should be named Trilophodon angustidens (Cuvier) var. 
chinjiensis (a name proposed by Pilgrim in 1913 for a hypothetical form 
to be tliscovored in the Salt Range area). 

15. A new intermediate stage in the evolution of Indian 

Stegodon species. 

D. K. Chakravarti, Benares. 

A new stage in the evolution of Indian Stcgodon.s is represented by a 
third lower molar (Plate XXXVII, fig. 2, 2'ran3. Geol. Soc., 2nd Ser., 
Vol. II) collected by Crawfurd from Burma and described by Clift under 
yiastodon elephanloides. This was later referred to iStegodon insignia by 
Falconer, who appears to have overlooked the differences between the 
characters of the specimen concerned and those of the type molar of 
S. insignifi. The remaining part of the material under M. elephantoides 
was separated and assigned to S. clifii. 

Tlie present author proposes the name Stegodon craw/ttrdi for this 
form in honour of the pioneer explorer. The trivial name originally 
iised by Clift cannot bo used, because the type molar of S. insignis is 
more ‘ elephantoid ’ than the specimen xmder discussion, xvhich represents 
a stage intermediate between S. insignin and S. cUfti. 

The author traces the affinity of this tj-pe from Burma with the 
type molars of S. orientali^ Owen, *5?. ituiigni/} birmanicus Osborn, and a 
few others — all of which should be referre<l to the Burma form in con- 
sideration of its priority. 

16. A note on the recent shore sands at Neendakara near 

Quilon. 

K. Y. SRiNrv’ASA Iyengar, Bangalore. 

The paper gives an account of the analj'sis of a sample of recent 
shore sancls obtained at Neendakara near Quilon with special reference 
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to the mineral and faunal assemblage therein, 
of the sand is as follows : — 

Quartz 

Calcareous matter 
Clayey matter 
Heavy residue 


The general composition 

• . 01 - 6 % 

• • 16 * 6 % 

5-89% 

- . 15-8% 


Nearly of the heavy residue is ilmenite, the rest being made up by 

zircon, inonazite, and ganiet. 

Of the microzoa, the foraminifera are the most abundant — the most 
common forms being Rotalia. Nonion, Triloculina, Spiroloculina, Elphi- 
•Hum, etc. 


17. Supplement to a Monograph of the Terebratulidae of the 
British Chalk. 

M. R. Sahni, Calcutta. 

The author has recently examined 335 Terebratulids collected zonally 
from the British Chalk, which collection was entrusted to him by the Bri- 
tish Museum (Natural History) for investigation. With few excep- 
tions. all the Terebratxilids investigated fall under the subfamily QRY- 
PHlNyE Sahni. For the reception of certain genera, with divided 
inner hinge-plates, like J'erebratula Muller s. str., NeoHothyrina Sahni, 
Rectithyris Sahni, a new subfamily of the Terebratulidae is proposed to be 
established. The author claims that he has established a satisfactory' 
basis of classification for the Upper Cretaceous Terebratulid species, 
and that the same classification can be extended to separate stocks of 
Jurassic and Tertiary age. 


MINERALOGY AND PETROLOGY. 

18. A quartz-garnet intergrewiih ■with the outer form of garnet. 

A. K. Roy, Calcutta, 

The specimen is a portion of a fairly big crystal of garnet and 
measured 4* X 4' X 3*. It was obtained from a pegmatite dyke, north of 
Gujandi, Gaya District. 

Although it exhibits the characteristic form of garnet, the mtenor 
has an excellent graphic intergrowth of garnet and quartz. The approxi- 
mate ratio between garnet and quartz, os calculated from the specific 
gravities, is 73 : 27. The graphic intergrowth appears to be due to eutectic 
crystallization. 


19. ‘ Blue Amphiboles * from Mysore. 

P, R. Jagapathy Naidu, Bangalore. 

Frequent reference has been mode in the Records of the Mysore 
Geological Department to the occurrence of ‘ Blue Amphiboles * in various 
kinds of rocits in Mysore. These blue amphiboles have now been studied 
by the author and* it has been shown that they vary from aotinolite 
through basaltic hornblende to glaucophane, with an appropriate mineral 
suite of metamorphic origin like garnet, deep brown biotite and epidote. 
The exact mode of origin of these blue amphiboles is also different in 
different places. 



Section VI, Geology. 


7 


20. Petrological notes on some of the rock types of Kalmali, 
Kalhir, Nilagal, and Ganekal hills, Raichui District. 

L. 8. Krishnamurthy, Lingsugur. 

In the n^harwar band desoribetl by Miikerjce anti ilahadevan, eonii^ 
prominent hills occur near Kalniali (Lat. 10’ 11' .'>2". Long. 77 12' oO"), 

Kallur (Lat. 10° 8' 20", Long. 77 11' 49'), Nilagal (Lat. 10° 11' 52% Long. 

77° 8' O'), ami CJanekal (Lat. 10 14' O', Long. 77 7' .T). 

These hills consi.st of rock tj’pe.s with grunulitic structure, containing 
apatite, pyroxene, micius, and other ferroinagnesium minerals and some- 
times blue bieb.s of (piartz. 'I’he paper rlcscribes the petrological characters 
of the representative types. 

From magivscopic and microscojiio characters, the atlinity of these 
to the so-ealled ' psemlo or quasi-C'harnockites ' cle.scribed by the Myai>re 
(leologists is <liscussed. 


21. Porph^Titic dykes in parts of Raichur and j\lanvi Taluqs. 

C. Mahadevan, Lingsugur. 

In the southern parts of Manvi and Raichur Taluqs, Raichur Donb, 
a large nunjber of dykes have been traced wth u N.\\'. to S.E. trentl, 
most of them being very long. They occur near the junction bcdween 
the Dharwar schists and the gneisse.s of the crystalline comjilex. 

One of these dykes which is normally doleritic in character, shows 
porphyritic feldspars and quartz, for a distance of about 8 miles. To 
tho south of this, another dyke which is also normally doleritic, becomes 
locally siliceous and for a distance of about 3 inil€‘s includes xenoliths of 
gneisses luid vein quartz. 

The paper discusses the field relationsliip, structural peculiarities, 
iind microscopic eliaracters of these two abnormal members of this group 
of dykes. 


22. Dyke rocks of Gudwal Samasthan, Raichur District. 

H. S. Kiushnamur'thy and L. S. Krishnajmurthy', 

Lingsugur. 

Numerous dykes, mostly of tloloritic nature, are found traversing 
in a W.N.W.-E.S.E., and rarely also in a N.-S. flirection. They are of 
post-gneissic age, but there is no stratigraphic evidence in this area to 
define their upper limit. 

The paper discusses their mode of occuirence, age, and petrological 
characters. 


23. A note on the Arakere granite (Alysore). 

B. N. Raghunatha Rao, Bangalore. 

The paper deals with a detailed study of the small east-west granitic 
hills near Arakere, a small village in Mandya Taluk. This granite is 
tlistinctly intrusive into the gneisses, hornblende schists, and quartzites 
which form the country rock ; and the intrusion appeal's to be of tho 
iaooolithic type. On a careful examination, three distinct facies of the 
granite have been distinguished ; (I) the pale pink to grey coloured 
normal granite, (2) tho graphic granite with a deep pink colour, and (3) 
the homblendic grey diorite-like rock, the last one showing evidences of 
contamination. Tho relation of this granite to the feJsite and porphyry 
dykes extensively found in tliis area has also been discussed. 
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24. Petrography of some gneisses and associated basic rocks of 

the Santal Parganas, Bihar. 

S. K. Ray, Calcutta. 

The paper contains a preliminary petrographical account of some 
rocks which occupy the country extending north and south between 
Deoghar and Jasidih in the Santal Parganas, Bihar. 

The rocks fall into two broad groups, one acid and the other basic. 
The acid group includes foliated biotite-homblende-gneisses and hom- 
blende-pyroxene-bearing granulitic rocks, together with quartz-felspar 
rich types of aplitic, pegmatitic, and sub-pegmatitic nature. There are 
local augen and porphyritic felspar-bearing variants of the gneisses. The 
pegmatitic bodies cross all the above rocks (and some rocfa of the basic 
group) in the form of dykes or less regular patches. The mutual relation- 
ship of the gneisses, the granulites, and the quartz-felspar-rich types is 
not clear ; the pegmatitic bodies are occasionally seen to pass into them 
with imperceptible gradation. 

The basic group comprises amphibolites and other melanocratic 
rocks which are composed of hornblende, monoclinic and rhombic p 3 ^o- 
xene, biotite and plagioclase. They occur within the acid suite as clean- 
cut bands of variable shapes and dimensions, and as larger and more 
irregular dyke-bodies or domes. Isolated fragments of faulted bMic 
bands and xenoliths of some basic rocks are also found, and morphological 
variations and peculiarities presented by the former form the most con- 
spicuous feature of this interesting area. 

25. Petrological classibcation of the Rome Gneiss of Kodarma. 

S. K. Roy and N. C. Nandy, Rhanbad. 

26. Geology and petrology of the Mica Peridotite of Kodarma. 

S. K. Roy, N. C. Nandy. and N. Phasad, Rhanbad. 

27. The heavy minerals of the Erinpura Granites and Micro- 

granites of Ranta State, Gujerat. 

N. L. Sharma and S. Purkayastha, Rhanbad. 


28. The Raniganj anorthosite. 

S. C. Chatterjee, Patna. 

The Raniganj anorthosite covers an area of approximately 100 eq. 
miles and extends across the southern part of the Raniganj coal-field m 
the districts of Bankura and Manbhum. In the latter district it shews 

definite intrusive relation to the Archcean complex. 

There are associated granite and norite dykes and contempor^eous 
veins, and all the three rocks anorthosite, norite, and granite — belong to 

the same Petrographical province. ..... j- 

The structural relations of the three chief rock types are ^cussed 
in relation to their bearing on the mode of origin of the Mor^osite body. 
Results of chemical and microscopic studies are also indicated. 


29. On the occurrence of an ultra-basic rock in the Raniganj 
coal-field. 

N. N. Chatterjee, Calcutta. 

In the paper the author heis described one ultra-basic rock occurring 
in the .Tamuria area of the Raniganj coal-field. The rock is found to be 
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iutnisive into t)ie Rnniganj coal-meusurea. The cohI lying in tho adjoining 
locality has been appreciably damaged and converted to jhaina. One of 
the interesting features of the rock is the presence of patches of felspar 
about an inch in length. The physical and chemical characters of the 
rock are discussed in the paper. 


30. Petrology of the Igneous Rocks of the Bijawar Series. 

iVI. P. Ba.ipai, Benares. 

Geological mapping of an area, about lb miles long anti 1 1 miles 
wide in the central portion of the type area. re\’eals tluit igneous rock.s 
are of frequent occurrence in the series. Palda, Surajpura. Sarwa, nn<l 
Rampura are some of the new localitie.s of their occurrence. The rocks 
are medium •g:rained quartz-tlolerites. Late crystallization of iron-ore is 
shoNXTi by the inclusion of felspar and pyroxene in Jiiagnetite. Four 
chemical analyses show that the rocks are richer than the Deccan Traps 
in soda. In these two respects the liijawnr dolerites cIoscIn' resemble the 
Gwalior Traps previously studied by the author. 

31. Field description of some of the occurrences of Igneous 

Rock.s of Cutch. 

M. P. Ba.ipai, Benares. 

A period of about 7 months was devoted to the .sttuly fif the igneous 
rocks of the mainland of Cutch during the field-sea.son. 1 {».{:l:U. Th»- 
paper describes some of their important occurrences and structural 
characteristics. Petrograpliic and clicmical tlescription of roclcs. which 
have so far been studied, has also been included. The study shows that 
there had been two phases of igneous activity' in Cutch. one basic and 
the other ultra-htusio. 

32. Preliminary study of some lava Hows of the Raimahal 

Hills. 

N. P. Kat.aki, Calcutta. 

In the paper the author has described the petrographical features of 
the basalt flows occurring in the neighbourhood of Pratabpur (Lat. 26® 
7' 43^: Long. 87® 22' 21') and Goradi (Lat. 25 b' 1.6', Long. 87® 25'). 
Field evidences have showm that there are seven distinct flows in the 
neighbourhood of Pratabpur and five in nie Gora<li region. The micros- 
copic examination of the basalts shows that the primary constituents 
include plagioclase felspar, augite, magnetite, ami glass. The secondary 
minerals consist of chlorophjcite. chabazite, calcite, and palagonite. The 
rocks are porphyritic with the phcnocrysts of felspars which show some- 
times zonary banding. The flows differ from one another in the coarse- 
ness of the minerals and in the amount of glass. The nature of some of 
the intertrappean beds is also dealt with. The author has suggestetl 
some correlation of the lava flows of these two regions. 

33. On the occurrence of scoriaceous lava in the neighbourhood 

of Simra in the Rajmahal Hills. 

N. N. Chatterjee, Calcutta. 

The author of this paper collected several specimens of highly liorous 
and vesicular basalt lava from Simra (Lat. 25® 2' : Long. 87® 21') and its 
neighbourhood in the Rajmahal Hills. The basalt layers are found to 
rest on the infra-trappean bed of white shale which lias been suflRcientlv 
baked due to the contact effect. Several fragments of quartz and shale 
are found to have been entangled in the extrusive rock. The overlying 
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Horf ions <>t this scox’iaccoiis rock. ff>n.sist of coai'sely granular and porphyritic 
basalt witli augitc and felspar as the cliief constituents. The phenocryst.s 
ha\e lamellar twinning ami zonary stincture. The paper deals with the 
ph^wsical iiml chemiciil charactta-s of this vesicular slaggy basalt in detail 
and witli its fit*ld relationship. .-Vn attempt has been made in the paper 
to eori-elate these with the hjisalt How.s of the adjoining localities. 


34. S;nne observations on the diamond-bearing rocks of 
Banganapalli and Wajrakariir. 

K. Rajagopalaswamy, Madras. 

.All the diainontl -bearing rocks of India belong to the Vindhyan System, 
the diamonds occurring mostly in two distinct conglomerate horizons, the 
iipi^er one being productive in N. India and the lower one in S. India. 
'I'ho two most important diamond localities of South India are Banga- 
napalH and W’ajrakartir. At Banganapalli the diamonds occur in sitv 
in the basal c»>nglomerHtio strata of the Kurnool Series. The produc* 
ti\'o layer, which is only a few inches thick, is a shaly or sandy 
Conglomerate containing pebbles of quartzite, jasper, and shale, the 
heavy mineral suite revealing magnetite, ilmenite, rutile, zircon, and 
apatite. The diamonds seem to have been derived by weathering 
front certain trap-sills intrusive into the Vaimpallis and the Cheyairs. 
-An examinatioTi of these igneous rocks shows them^ to be composed 
essentiallt- of augite and basic felspar. .A quantitative mineralogical 
estimation of this rock has been made and its composition calculated 
therefrom. 

At W’ajrakarur the occurrence of diamonds is rather peculiar, there 
hoing no definite diamond-bearing bed as at Banganapalli. There is. 
however, a remarkable volcanic neck around wliich diamonds are 
picked ui> regularly. This neck has only a superficial resemblance 
to the Kimberlites of South Africa. No diamonds have ever been 
found in the tuff material itself so that it is difficult to regard this 
neck as the source of diamonds. M. Chaper has put forward the 
theory that the diamonds have been derived from the pegmatite vems 
that penetrate the country rock. Such an idea is untenable s^ce 
there are scarcely any pegmatites in and around Wajrakanir. But 
there are isolated outcrops of decomposed basic igneous rocks which seem 
to be of the same age as the trap-sills of Banganapalli and are also 

similar to them in mineralogical composition 

1’hat the diamonds should occur only in the A^indhyans ail over India 
is more than a coincidence. They are always in close proximity to grani- 
tic. gneissic, and schistose area penetrated by basic dykes of Bijawar 
age (the equivalents of the South Indian Cheyairs). It is ther^ore 
uiiggosted that the basic dj'kos of Bijawar age are the home of Indian 

diamonds. 


ECONOMIC GEOLOGY. 

35. On the occurrence of Mica at Gurpa, Gaya. 

M. P. Bajpai, Benares. 

Poginatitic veins rich in mica occur in the neighbourhood of Ourpn, 
•i railway station on the East Indian Railway, about 2.5 miles south-east 

'I’hreo veins running parallel to one another wore traced for a lengHi 
of » miles. The paper contains a description of Mica, the country rocks 
and th<* accessory minernlH, and discusses the possibility of developing 
this area. The discovery of mica at Gurpa extends the Bihar Mica Belt 
by about 14 miles westwartls. 
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3(5. The use of nepheline syenite in the glass industry in India. 

V. 8. Dubey and P. N. Agakwal, Benares. 

The two cloposits of nepheline syenite in Northern India are found in 
the Ctiniar Hills of Kathiawar and in the Kishengnrh State in Rajputann. 
Pegmatoicl Narieties are nl.so associated with them. So far, these rocks 
ha\e been used only us road metal. Their average composition is : silica 
.■)♦» per cent., alumina 2h, total iron 4, soda 5), potash o, lime 2, magnesia 1, 
and other constituents 3 per cent. This investigation was taken up with 
a view to retlucing the cost of glass manvifacture by substituting nej^heline 
syenite rock ixs the source of soila instead of imj>oite<l soda-ash. The 
cost of tlie rock containing 14 per cent, of alkalies is about 8 anna.s per 
cwt., while that of sodi\-ash with oS per cent, of the same is about Rs. 7 
per cwt. Thus, for getting the .same amount of alkalies out of the r<)ck, 
the cost will be only about Rs. 2. 

Glass of (ho following batch coniposit j^)n — samI l()n part.s, rook 
1((0 parts, lime 25 parts, and sodiiun carbonate 25 jDarts — has been founil 
to be satisfactory and can be im-lted at 1,25b C\ and ea.sily blown. 'Fho 
iron-free pegmatite gri\'e.s an almost white glass, while the tu’flinary rock 
gives a bottle-green glass l)ec-au.se of its containing ferro-magnesian 
minerals. The removal of such minerals from similar rocks has been 
accomplished in Ru.ssia, and atteinj)ts are being made to evol\e a process 
here. The success of such n process «ill make billions of Ions of this 
rock available for glass manufacture in this eountrv. 

Alumina imparts sexeral good properties to the ghiss, such as lustre, 
resistance to chemical action and mechanical slnarks, retluction of the 
tendency to devitrification and better ann<*aling ])rop(‘rties. It has been 
found tliat the introdueti«)n of alkali throiigh the nepheline s>enit«‘ 
rock gives a glass which is less \iscous than that got by using orthocla-e 
felspar. 


37. Occurrence of Bauxite in the Thana District, Bombay, 

M. 8. Patel, Bombay. 

Dr. Fox ha.sstate<l in his inonograjih on bauxite that there is possibilit.N' 
of finding aluminous laterite bt‘j-on<l liassoin Creek, on Kaniamlurg hill 
ajid on the tablelantl of Tungar in the Thana District of the Roinhay 
Presidency. The area has been investigated. High grtule bau.xite has 
been found on the Tungar hill. Ihmxite occurs on the sear|)s of the 
Tungar plateau in the form of bouIdei*s about 10 to l."> feet from the top 
under an overburden of ferruginous laterite. The analysis of the samples 
is as under : — 


A 


SiOg 

I 9-60 

TiOa 

1 415 

AI 2 O 3 

47-95 

Fe 203 

3-95 

MgO 

1-49 

CaO 

trace 

Loss on ignition . . 

32-78 

Total 

99-98 

Sp. Gr. 

2-4 


B 

C 

D 

E 

4-25 

2-75 

0-02 

1-02 

4-02 

1 1-84 

4-()S 

0-21 

54-42 

52-90 

57-OS 

5514 

7-87 

1 13-40 

5-00 

5-11 

trace 

t r*ieo 

trace 

trace 

trace 

t race 

truce 

tract' 

29-35 

20-88 

1 

32-2 

32-03 

99-91 

lUl-05 

1 

00-58 

100-1 1 

2-22 

2-3 1 

1 

2-20 

i 

2-lti 
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The investigation that has been clone so far indicates that there is a 
possibility of finding an adequate deposit of bauxite for the manufacture 
of aluminium. A navigable creek is found about 3 miles from the 
deposits and so it will be possible to transport the mineral in barges to 
Bombay or Kalyan, a distance of about 60 miles. The cost of transport 
from the wharf on the creek to Bombay or Kalyan is likely to work out 
at Rs. 0*7 per ton. A firm in Bombay has applied for prospecting licence. 


38. Occurrence of natural gas in Broach District, Bombay. 

M. S. Patel, Bombay. 

From the casual geological observations made by the author in 
connection with his investigation work regarding the occurrence of natural 
gas at Gogha, Ahraedabad District, Bombay, he found that there was a 
possibility of the gas field extending on the other side of the Gulf of 
Cambay round about Broach. The area has been investigated and 
natural gas has been located in a kund at Hajad, a village in the Ankleshwar 
Taluhn of the Broach District. The gas has been found to contain about 
94% combustible gases calculated as methane. If found in adequate 
quantities the gas will be a very cheap source of power and heat to the 
adjoming industrial centres of Broach, Ankleshwar, and Surat. A firm 
in Bombay has been granted prospecting licence. 


39. A note on the bore-hole logs in parts of Aurangabad and 

Parbhani Districts discussed in relation to the distribution 
of underground water in the Deccan Traps. 

C. Mahadevan, Lingsugur. 

The conclusions arrived at by Capt. Leonard Munn regarding the 
distribution of underground water in Deccan Traps {Journal, Hyderabad 
Geological Survey, Vol. II, pp. 89-102) were further verified from the 
examination of the bore-hole records maintained by the Agricultural 
Department of H.E.H. the Nizam’s Government and by actually visiting 
the sites of the wells in Aurangabad and Parbhani Districts of the 
Hyderabad State. The paper describes the results of this study. 

40. Action of certain solvents on some Indian vitrains. 

N. N. Chatterjee, Calcutta. 

The author has carried out in the laboratory some experiments on 
the action of pyridine and chloroform on some Indian vitrains. The 
specimens include (1) Vitrain from Korea State coal; (2) Vitrain from 
Kargali seam, Bokaro coal-field ; (3) Vitrain from South Karanpura coal. 
The specimei^ are all of Barakar ago. Several specimens of Tertiary 
vitrains obtained from Watching and Tipongpani coals, Upper Assam, 
and from Namma and Kalewa coals, Burma, were also subjected to 
the solvent action of pyridine and chloroform. The alpha, beta, and 
ga mm a compounds have been determined quantitatively in all these 
specimens and the relationship between these extracts and the caking 
and swelling properties has been discussed in the paper. 

41. A short note on the sulphiu: compounds in some of the coal 

specimens from Upper Assam. 

N. N. Chatterjee, Calcutta. 

In a previous communication tho author described the high grade 
Tertiary coals of Upper Assam ond recorded the occurrences of different 
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sulphur forms in them. The present paper embodies the result of further 
study in that direction and inclvides Watching, Tipongpani, and l*S^amdang 
coals which are all of Miocene age. The distribution of the sulphide and 
sulphate forms of sulphur in the specimens of coal before and after high 
temperature carbonization has been discussed in the paper. 
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INORGANIC CHEMISTRY. 

1. liesolutioii of co-ordinated inorganic comi)oimd.s. Fart 
III: Active oadniiuiu propylenediaiuine salts. 

Fanchakan Neoui and K. L. Mondax., Calcutta. 

Tlie work coxnineiicod by Neogi and G. Tv. Muklierji had to bo re- 
peated owing to tho lainontccl early death of Mr. Miiklierji. Co-ordinatotl 
cadmium salts with both d- and i-trisin-opjieueiUamiuo havo boen isolated. 


Salts of gallium : Part I. 

Panchanan Neogi and S. K. Nandi, Calcutta. 

Several new salts of gallium havo been prepared. 


3. Complex compounds of biguanide with* tervalent metals : 
chromium and cobalt. 

P. R. Ray and Haribola Saha, Calcutta. 

Though the complex biguanide compounds of bivalent copper, 
nickel, and cobalt havo been described long ago, the constitution of the 
complex motal-biguanide ion is still under dispute. In order to elucidate 
this unsettled problem the authors have prepared and studied the properties 
of biguanide complexes of tervalent chromium and cobalt. These com- 
povmds, which have not yet been described in tho literature, form beautiful 
ruby-red crystals — the colour being more prominent in the case of chro- 
mium complex. They are strong bases. Three molecules of biguanide 
are co-ordinated with each metallic atom— tho biguanide acting as a 
bidentate group. The co-ordination number of the metal atom in these 
complexes, as well ^ their physical and chemical properties, throw a 
6ood of light on their constitution and those of biguanide complexes in 
general. 

4. Complex metal-ammonium selenites and. selenito-metal- 
ammines. 

P. R. Ray and A. B. Ghosh, Calcutta. 

A number of complex metal-ammonium selenites and solenito- 
metalammmes have been prepared. All the latter contain cobalt as the 
central atom, and the selemto group occupies in them only one co-ordina- 
tion position like the corresponding sulphito group. Unlike the sulphite 
complexes, however, these are readily hydrolyzed giving rise to aquo- 
compoun^. Co-ordinating capacity of the selenito group is, therefore, 
very weak, possibly duo to its larger volume. » » 

■ t th© metal-ammonium selenites, compounds with cobalt, 

nickel^ and copper aa the central atoms havo boon prepared. 
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5. Analysis of ilmenite. 

K. F. KRisHNASWAJvrr, Bangalore. 

The volumetric determination of iron in ilmenite by reduction with 
hydrogen sulphide does not give reliable results unless the concentration 
of sulphuric acid during reduction is kept within narrow limits. 

The following metliod has been found to give satisfactory results 
and is also rapid in execution. One part of the ilmenite solution is reduced 
and titrated with standard feiTic sulphate solution in the usual manner 
(thiocyanate iiulicator), and another part of the solution is similarly 
reduced and titrated with the usual precautions >vith standard perman- 
ganate. The two titrations furnish the data required for the calculation 
of the iron and titanium contents of the sample. 

(). Helium content of some Indian roclcs and minerals. 

M. R. A. N. Rao and K. R. Krishnaswami, Bangalore. 

The measurement of the helium liberated from some Indian minerals 
on heating has been canied out with the help of the apparatus described 
previously. (The gas from Indian Oil wells, J. Ind. Inst. Sc., 1934, III). 

The specimens were heated to a temperature of 1 100-1 150®C. in 
a furnace operated with ‘ Silit * rods. 

Ten determinations with tliree different samples of monazito from 
Travancore gave the average value 0’931 c.c. helium per gram of mineral. 

7. The action of hydrogen sulphide on barium and mercurous 

chromateji. 

JI. A. Hamid, V. S. Bhatia, atid H. B. Dctnniclifr, Lahore. 

Purified hycU'ogen sulphide w’as bubbled through suspensions of the 
chromates in water. Barium chromate gives a precipitate containing 
the hydroxide, thiosulphate (co-ordinated), sulpliato (co-ordinated), barium 
sulphate (traces), and sulphur. The filtrate contains bariiun thiosulphate 
and polysulphide. Totrathionato was not detected as an intermediate 
or bye product. At 80-86* the sulphate increases and thiosulphate 
decreases. 

At low temperatures, sulphite is detected among the products of 
reduction of mercurous chromate, but none is found when the gas is passed 
at 80-85*0. 

8. The slow oxidation of hydrogen sulphide in aqueous 

solution. 

H. B. Hunnioliff, Lahore. 

Hyeb-ogen sulphide is decomposed freely, giving w'alor and sulphur. 
Sulphur reacts with water forming sulphoxylic acid (H 2 SO 2 ) and hydrogen 
Hulphido. The sulphoxylic acid is oxidized to sulph\irous acid which 
may combine with either oxygen or sulphur giving sulphate or thiosul- 
phate. In some coses, both of these reactions proceed simultaneously 
but the fate of the sulphurous acid depends upon the nature of the bases 
present, sulphide being completely suppressed in alkaline media, giving 
thiosulpliate, and in feebly or strongly acid media containing a moderate 
concentration of oxidizing agents, giving sulphate. 

Side reactions show that, in certain circumstances, dithiouate 
be formed from sulphite and totrathionate by the mild oxidation of thio- 
sulphate. 

It is most improbable that thiosulphate is formed by the condei^tion 
(with loss of one molecule of water) of two molecules of sulphoxylic acid 
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or that sulphate is the result of the hydrolysis of the thiosulphates of 
weak bases. 


9. Electro-deposition of chromium from potassium dichro- 
mate baths. Part I : In presence of sulphate. 

S, R. Pathak and S. Husain, Hyderabad (Deccan), 

Bright white deposits of chromium were obtained from potassium 
dichromate baths, contaiuing sulphuric acid or potassium hydrogen 
sulphate. Baths containing potassium sulphate yielded grey deposits. 
The current efficiency in the case of sulphuric acid was about 0% and 
in the case of potassium hydrogen sulphate about 5%. It was very low 
in the case of potassium sulphate. 

10. Electro-deposition of chromium from potassium di- 
chroinate batlis. Part II : In presence of acetate. 

S. R. Path.;VK and S. Hus^vin, Hyderabad (Deccan). 

Shining white deposits of chromium were obtained from potassium 
dichromnto baths containing acetic acid or sodium acetate. The current 
efficiency in the case of acetic acid baths was about 14% and in the case 
of sodium acetate it was about 0'G% only. 


11. Investigations on hyponitritosulphates. 

N. V. Dhakan and C. C. Shah, Baroda. 

Pure potassium hyponitritosulphate has been successfully prepared 
and its reactions studied. The following equations represent the course 
of its spontaneous decomposition : — 

KaS06N2=K2S0i + N20 .. .. (1) 

K2S06N2=K2S03-f 2NO .. .. . . (2) 


The course of the reaction depends on the concentration, temperature 
and the pj^value of the solution. In ordinary air, the solid salt decomposes, 

mainly according to equation (1). Anhydrous carbon dioxide has no 
effect upon the salt. In saturated water vapotir, the salt decomposes 
rapidly into sulphate and nitrous oxide. The aqueous solution of the 
salt is unstable and decomposes according to equation (1). All kinds 
of acids decompose the salt in accordance with equation (1), but alkalies 
apx>ear to have a stabilizing influence. 

In acidic solution, potassium hyponitritosulphate is neitlier oxidized 
by the conunoner oxidizing agents, such os potassium permanganate, 
lodmo, bromine, sodium bromate, hypoiodite, hypobromite, etc., nor 
reduced by st^ous chloride and hydrochloric acid, stannous chloride 
and titanous chloride, sodium bisulphite and hydrochloric acid, zinc, and 
acetic acid, etc. » ‘ 


alkaline solution, potassium permanganate and sodium hypo- 
chlorite oxidize it with the formation of potassium sulphate and nitric 

acid , all the nitrogen does not, however, get converted into nitric acid 
some of It escaping as mtrous oxide. 

alkaline reducing agents a very small amount of 
f products, such os hydrazine, potassium sulphite. 

The results obtained so far show that the 

(2)^ K0.S0,N0 : 

Sodium and ammonium hyponitritosulphates and the double salts 

mai^aneso, cadmium, silver, and barium have been prepared, 
and their chemical properties are being examined. f 
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12. Oxidation of hydroxylamine sulphate and hydrochloride 
by means of potassium permanganate. 

N. V. Dhakan and C. C. Shah, Baroda. 

In tho reduction of nitric acid to ammonia, hyponitrous acid htis been 
considered as an intermediate product {J. Phys. Chem.t 1926, 30, 1222). 
But it has been shown by Partington and Shah {J. Ghem. Soc., 1931, 
p. 2071), that hyponitrous acid cannot be reduced to ammonia though 
it can be oxidized to nitric acid to a certain extent. Leaving out nitrogen, 
hydroxylamine should be the first reduction product of hyponitrous 
acid, in order to elucidate this behaviour, experiments have been con- 
ducted to study the oxidation of hydroxylamine by potassium perman- 
ganate. 

The course of the oxidation of hydroxylamine by potassium per- 
manganate in neutral solution can be represented by the following 
equations : — 

5(NH20H)2H:zS 04 + 4KMn04 = K 2 SO 4 + AMnSOi + 2 KNO 2 + 

2 N 2 O -f 2 N 2 + 2 OH 2 O 

5NH20H.HCl-|-2KMn04 = KCl + 2 iMnCl 2 + K:N 02 +N 20 -|-N 2 + 

lOHoO 

In acidic solution, the course of oxidation is represented by 
following equations : — 

6 (NH 20 H) 2 H 2 S 04 -h 10 KMn 04 IOH 2 SO 4 = 5 K 2 SO 4 + 10 MnSO 4 -b 
8 HNO 3 -1- N 2 + 26 H 2 O 

1 ONH 2 OH.HC I + 1 0 K:MnO 4 + 20HC 1 = 1 OKC 1 -|- 1 OMnC 1 2 + 

8HNO3 + Ng + 26H2O 

Tho course of the oxidation is dependent on the concentration and 
the Ppj value of the solution, temperature having little effect. 

It appears from the results so far obtained that the velocity of the 
oxidation reaction is very small. Further work is in progress. 


( 1 ) 

( 2 ) 

the 

(3) 

(4) 


13. Formation and properties of polyiodides. 

M. D. Avasabe and A. M. Tbtvedi, Baroda. 

Phase rule study of the system NH 4 r— Iz— CCI 4 at 30® showed the 
formation of a binary compound 1 ^ 413 . as conned by quantitative 
examination and by measurement of its Association pressure. ^ . 

Treatment of an aqueous solution of an^oniura 
concentration results in the formation of NH 4 I 6 — a very hygroscopic 

and of the solubility of iodine in aqueous 

( 1 ) sodium, (2) potassium, and (3) ammonium iodides hw shovm the 

formation of (a) Nals. KIs and NH 4 I 3 only when ‘J®. 
concentration range 0 017 M to 0 7 M were \^d, and ( 6 ) the formation 
^ N^Is, KI 5 and NH 4 I 5 , and Naly, KI 7 and NH 1 I 7 when the salt concen- 
trations above 1 molar to saturation were employed. 

14. Study on the alkaline Nessler^s reagent. 

P, B. Sabkab and B. C. Ray, Calcutta. 

of Hgl 4 ' ion in presence of OH' ion. 
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15. The metallic constituents of certain Indian foods and 
vegetables : complete quantitative analysis (chemical 
and spectrographical). ** 

P. B, Sarkar and H. C. GtOswami, Calcutta, 

The preseut paper forms the first communication of a systematic 
examination of all the metallic constituents present in Indian vegetables. 
The following species have been analyzed : 

Atap rice ; Musa sapientura ; Momordica charantia (bitter variety) ; 
Trichosanthes dloica, ; Piper betle. All of them contain the following 
metals per kg. : — 

Cu, 0,5 to 2,5 mg. ; Mo, 0 03 mg. ; Fo, 1,4 to 31,17 mg. ; Al, 21,6 mg. ; 
Zn, 1,2 to 2,4 mg. ; Mn, 0-12 to 3,5 mg. ; CaO, 245 to 984 mg. ; MgO, 250 
to 069 mg. ; Na20, 377 mg. ; ICgO, 4900 mg. 


16. Inorganic constituents of Indian vegetables. 

K. Kondaiah, Benares. 

A systematic analysis of a large variety of Indian vegetables, for 
their inorganic constituents, has been undertaken. The materials are 
first dried and then ashed in platinum. The ash is then analyzed according 
to standard methods. The constituents estimated include iron, man* 
ganese, phosphorus, alkalis, imd silica. Manganese, iron, and phosphorus 
have so far been estimated in the following vegetables : sova sag, palak 
8€ig, bathua sag, bendi, bohada, sem, bigan, paravar, nenua, lauki, kohada. 
When the data of the analyses are complete, an effort will be made to 
study the Infiuence of these inorganic conatituenta on nutrition. 


17. On the formation of complexes between manganic fluoride 
and potassium fluoride. 

R. C. Ray and H. C. Mitra, Patna, 

The formation of complexes between manganic and potassium 
fluorides has been investigated. It has been found that only two com- 
plexes of the formulae MnF 3 ,KF and MnF8,2KF are formed. 


18. A method of qualitative analysis without the use of 
hydrogen sulphide. 

M. R, Rake and K. Kondaiah, Benares. 

This scheme of qualitative analysis of the common basic radicals, 
wluch dispenses ^th the use of hydrogen sulphide, is simple, expeditious 

baros are separated into five main groups. The first 

hydrochloric and nitric acids. The second group (B) 
includes barium, strontimn. ^d lead, which are precipitated aslilphates 
by ammonium sulphate m acid medium. The third ^oup (C) cona^ts of 

mang^ese. bismuth, calcLn. andinagnesiuiS 
A u «obible ammomacal complexes with ammo^and ar^ 
ammonia and ammonium phosphate. Cobalt, nickel 
copper, cadimum, ^d ir^rcury, which are precipitated as oxides or 
bj^ated oxides, when their ammoniacal complexes are boiled with 
sodium hydroxide are included in the fourth group (D) while zinc and 

to the end constiiu^ ^th gr^p (E ? 
Alkalis and ammomum are tested for separately in the originallnijSure, ‘ 



6 


Twenty4hird Indian Science Congress. 


PHYSICAL CHEMISTRY. 

19. On the photo-bromination of acetylene dichloride in the 
gaseous phase and in carbon tetrachloride solution. 

J. C. Ghosh, S. K. Bhattacharyya, and S. C. Bhattachabyya, 

Dacca. 

The photo-bromination of acetylene dichloride in the carbon tetra- 
chloride solution has been done in three different frequencies, 406, 436, 
and 546 y.\t. The reaction is unimolecular with respect to bromine. 
The reaction was carried out at 30*0. At this temperature there is no 
dark reaction between the components of the reaction mixture. This 
reaction has got the following characteristics : — 

(а) The unimolecular velocity constant with respect to bromine 
diminishes slightly with time. 

( б ) The velocity constant diminishes with diminishing concentration 
of the acetylene dichloride when the concentration of the latter is below 
•0064M, according to the relation 1/IC plotted against 1/C gives a straight 
line. When the concentration of the acceptor exceeds *00541^, the velocity 
constant is practically independent of the concentration of the acceptor. 

(c) Temperature coefficient is 1*4 for 546 1*38 for 436 /i/x; and 

1*36 for 406 /x/i. 

{d) Y is equal to 2 for 546 fifj . ; 6 for 436 fifi; and 9 for 406 ^/x. 

A mechanism has been suggested to explain the above facts. 

The photo-bromination of acetylene dichloride in the gaseous phase 
has been done in 436 ^/x at 30*C. There is no <^rk reaction at this tem- 
perature. The mechanism of the gaseous reaction has been found to be 
identical with that of the reaction in CCI 4 solution. Only the quantum 
efficiency y has been found to be a little higher in the gaseous phase. 


20. Effect of the simultaneous action of radiations of different 
frequencies on the photochemical oxidation of mandelic 

acid by bromine. 

J. C. Ghosh and S. K. Bhattacharyya, Dacca. 


The kinetics of the reaction were first separately studied in three 
monochromatic radiations 366, 436. and 546 ^d then, tmder the 
simultaneous action of the ultraviolet (366 ,t|x) "‘djihe blue (436 /x^); 
the ultraviolet (366 #x/x) and the green (546 /x/x) and the blue (436 /x/x) and 
the irreen (546 uu) radiations. The reaction is zeromolecular with respect 
to bromine in presence of potassium bromide. The brommation was 
carried out at At this temperature there is a slight ummolecuiar 

dark reaction between the components of the reaction nuxture. The 
reactions were studied in two different concentratiorw of bromine and 
bromide, the composition of the lyacUon b^g those used by 

Qhosh and Purkayastha (Z. Physik. Chem. Abt. B. Bd 7, Heft 4, 285, 

1929h^^ obtained are peculiar in the following respects : 

(а) The combined effect of two radiations is always less than the 

sum of the two individual effects. 

( б ) The velocity constant in pure monoohromatio radiation vanes 

as the square root of the intensity of the absorbed radiation. 

(c) y for 366 /x^t varies from 26 to 100 ; for 436 fifi vanes from 13 to 

67 ; and for 646 fifi varies from 3 to 12. 

A mechanism has been given to account for the above observed 

peculiarities. 
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21. The photo-expansion in chlorine. 

T. S, Nakayana, Waltair. 

Experiments were carried out on the influence of temperature on the 
photo-expansion of chlorine. It was found to be independent of tem- 
perature ; and this result has definitely thrown light on the mechanism 
of tlie Budde Effect in halogens. It was therefore concluded that the 
photo-expansion is entirely due to the mechanism put forward in a previous 
communication {Ind. Joum. Phya., Vol. IX, part II, 1934) and not due 
to the thermal changes brought about by collision of activated molecules. 

22. KfEect of ultraviolet light on ferric salts of organic acids. 

P. B. Gakgctjc and Pannalal, Patna. 

Ferric .salts of citric, tartaric, salicylic, and malonic acids were prepared 
from freshly precipitated ferric hydroxide and exposed to ultraviolet 
light. The rate of reduction was followed by Jlohr's iodometric method 
{Ann. d. Chem. U. Phnrm., 105, 53). The order of the reactions has been 
found to be mono-molecular. In a quartz vessel the reaction is much 
more rapid than in a glass vessel (cf. Benrath. Zeit. phya. Chem., 74, loO, 
1910). This is not a surface effect, as addition of silica gel has a .slight 
retarding influence. Light of wavelength greater than 4850A units 
is inoperative. The effects of traces of copper, uranium, and thorium have 
been investigated. 

Freshly precipitated ferric hydroxide dissolves in stoichiometric 
quantities of the organic acids to form in the beginning a colloidal solution, 
wliich gradually passes over to a crystalloidal form. This has been followed 
by dialysis and estimation of the dialysate. 

23. Raman spectra of cis and trans decalins. 

S. K. Kulkarni Jatkar, Bangalore. 

In continuation of previous work the shifts 539 (0), 595 (3), 794 (1), 
1040 (2), 1270 (5), 1347 (3b) have been found to be characteristic of cis 
and 495 (5). 881 (3), 957 (1), 996 (2), 1145 (3), 1234 (1), 1363 (5b) are 
characteristic of trans decalin. A comparison of these observations with 
the Raman spectra of cis and trans ortho dimethyl cyclohexane shows 
that the cis and trans positions in these compounds are similarly con- 
figurated to that of cis and trans decalin, and brings out the persistence 
of group frequencies in increasingly complex compounds. 

24. Raman spectra of a and p picolines, quinoline, quinal- 

dine, and isoquinoline. 

S. K. Kulkarni Jatkar, Bangalore. 

Eviden^ has been found in the Ramon spectra in support of the 
^culiar and characteristic properties of these compounds, such as the 
dual i^ture of the stability of the constituent rings when compared with 
naphthalene and the reactivity of the methyl group. 

The occurrence of paired lines at 500, 1000, 1*278, 1430, and 1660 
Cm 1 in isoquinolme indicate the existence of two forms of this compound, 
one having a quinoUne structure and other quinaldine structure. 

25. Raman spectra of terpenes and camphors, 

S. K, Kulkarni Jatkar and R. Padmanabhan', Bangalore. 

The marked differences in the Raman spectra of limoneno and 
dipentene have been sho^ to be due to the different amounts of the 
products of intramolecular isomerization namely, terpinolene and a 
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terpinene present in these compounds, the latter predominating in the 
technical dipentene. 

There are three faint shifts 1412 (1), 1440 (1) and 1480 (0) 
in camphor, and only two lines 1450 (5) and 1484 (2) in fenchone, the 
smaller value and lower intensity of the band in camphor being due to the 
reactive nature of the methylene group. 


26. On the formation of liesegang rings in the presence of 
precipitates. Part I : Action of potassium ferro- 
cyanide on ferric chloride in presence of calcium sulphal^ 
and barium sulphate precipitates. 

B. N. Sen, Calcutta. 

Known volumes of the solution of potassium ferrocyanide were kept 
over thickly set bodies of the precipitates of calcium sulphate and barium 
sulphate prepared by moistening given weights of these precipitates with 
ferric chloride solution. It was found that the Prussian blue precipitates 
appeared in the form of periodic rings in the uniformly set bodies of these 
precipitates. The number, the thickness of and the distance between 
the rings have been studied with reference to the concentration of the 
reactants, acidity of the medium and to other factors which generally 
influence the characteristics of the rings. 


27. On the formation of liesegang rings in presence of pre- 
cipitates. Part II ; Action of potassium ferrocyanide 
on copper sulphate in presence of calcium sulphate 
and barium sulphate precipitates. 

B. N. Sen, Calcutta. 

Uniformly set bodies of the precipitates of calcium sulphate and 
barium sulphate were prepared by moistening given weights of these 
precipitates with copper sulphate solution. Known volumes of pota^ium 
ferrocyanide solution were kept over these botfles, when it was found 
that the copper ferrocyanide precipitate appeared m the fo^ of periodic 
bands in the uniformly set bodies of these precipitates. The character- 
istics of the bands have been studied with reference to the concentration 
of the reactants and the acidity of the medium. 


28. Effect of lyophillic colloids on the wettabiUty of naph- 
thalene by water. 

A. C. Chatterji, Lucknow. 

It has been pointed out by J. Traube {Chemikar Z^., 1924. 48, 633, 
673) that the addition of minute quantities of lyophilhc colloids con- 
siderably influences the wettability of ores when a separation of these 
is attempted by the flotation process. In a number of former papere 

(KolloidBeiheJUn, 10/12 Band 38, 1933; Proc. Ind. iSc. Cong., 1934) it 
has been pointed out that there exists a close relation totween capiUaijy 
activity and wettability, and further the wettability of pure ch^c^s 
like naphthalene, anthracene, and phenanthrene, are also considerably 
nfTected bv capillary active substance. 

In this paper the effect of adding minute 
colloids on the wettability of naphthalene has been studied. The colloids 

examined are gelatin, casein, starch, agar-agar, and silicic . , 

Th© method omployed for the determination of wettabibty ^ 
one Konord-Beihefte. According to the results obtamed 

the colloids can be arranged in the followmg order . 

gelatin > casein > starch : agar-agar>silicic acid. 
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It is interesting to compare this series with tliat obtained on a basis 
of their gold numbers, — 

gelatin>casein>starch>silicic acid. 

29. The anomalous coagulative power of merctiry chloride. 

S. S. JoSHi and K. R. Das, Benares. 

In a communication to be published shortly in J. Indian Chem. 
Soc.f results are presented to show that during the slow coagulation 
of colloid arsenious sulphide by aqueous solutions of mercury chloride, 
the variation of the viscosity, the transparency and the refractive index 
is abnormal. Systematic determinations were, therefore, made of the 
coagulative power (relative) of the above substance in the case of a number 
of colloids. This quantity was found to be abnormally high, and has 
been discussed especially in view of the fact that aqueous solutions of 
mercury chloride show but negligible ionization, as judged by conduc- 
tivity and other allied data. 

30. Influence of high temperature ageing on the refractivity 

of colloids, 

S. S. JosHi and P. V. Jagannath Rao, Benares. 

This w’as undertaken in order to investigate the general nature of 
factors which determine the refractive index of a colloidal solution. 

To this end, variously concentrated colloidal solutions of manganese 
dioxide, antimony sulphide, arsenious sulphide, cupric oxide, sulphur, 
vanadic acid, aluminium hydroxide, selenium, silver, cadmium sulphide, 
Prussian blue, copper ferrocyanide, mercuric sulphide, gold, ferric hy- 
droxide, and some oil emulsions were held at 100®C. about 3*6 hours, under 
reflux condenser and at constant colloid content. In all these systems, 
except with aluminium hydroxide, the refractivity was found to increase 
by subjecting the sol to heat as mentioned above, and the change in the 
refractive index was independent of the nature of the colloid. 

31. Coagulation of colloid manganese dioxide in the slow 

region. 

S. S. JosHi and P. V. Jagannath Rao, Benares. 

Kinetics of the slow coagulation of colloid manganese dioxide has 
been studied in the presence of various amounts of potassium, barium, 
mercury and aluminium chlorides, and lanthanum and thorium nitrate. 
The course of coagulation was followed by measurement of the viscosity 
and the refractive index of the coagulating sol. In agreement with 

results with a number of other sols whose coagulation kinetics 
have been studied in these laboratories (Joshi and collaborators, J. 
Indian Chem. Soc., 1933, 20, 329 ; 1933, 10, 699 ; 1934, 11, 133 ; 1934, 
21, 666-671; 5^2^77; 1934, 12, 797-804; J. Chem. Phya., 1936, 32, 
466) it was found that coagulation in the slow regions showed usually 
an initial viscosity diminution and a discontinuous variation. The use 
of the refractive index to follow the course of coagulation s, developed 
^t m these laboratories, has provided curves of striking simplicity, the 

discontmmties being spaced unambiguously and well distributed in the 
coagulation tune. 

32. The effect of light on some colloids. 

P. N. Rao and M. Qubeshi, Hyderabad. 

A number of sols were exposed to ultraviolet light. In the majority 
of cases the Pjj values of the systems before and after illumination were 
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determined. In the case of the ferric hydroxide sol, the Ppj values as 

well as the extinction coefficients of the system before and after illumina* 
tion for different periods of time were determined. In the case of arsenious 
siilphide, mercuric stdphide, mastic and gamboge sols the value 

decreases on exposure to light. With ferric hydroxide sol the Pj^ values 

mid extinction coefficients both show a decrease on shorter exposures. 
But prolonged exposures lead to an increase in both the Pjj values as well 

as the extinction coefficients. An explanation for the changes observed 
in the Pjj values and the extinction coefficients of the ferric hydroxide 

sol has boon offered. The effect of ageing on the Pj^ value of the ferric 

hydroxide sol is in the same direction as that of the ultraviolet light. 

.‘^3. Specific heat of colloidal solutions. 

S. S. JosHi and G. R. Phansalkar, Benares. 

A review of the rapidly growing and already very considerable 
literature on the physical properties of colloids shows the absence of any 
quantitative data on the heat capacity of these systems. This informa- 
tion is, however, of fimdamental importance in the elucidation of the well- 
Icnown effects of temperature on the different aspects of colloidal be- 
haviour; and ns such it is of more than theoretical significance, e.g., in 
the case of soil colloids. A beginning has therefore been made in this 
line in these laboratories in the determinations of the specific heats of 
colloidal solutions of arsenious sulphide, antimony sulphide, manganese 
<lioxido, gamboge, and gum.dammer by using an adiabetic calorimeter 
with an accuracy of at least 12 in 10,000. The specific heat of arsenious 
sulphide, manganese dioxide, and gum-dammer is found to be less, and that 
of gamboge to be greater than that of water. The specific heat of antimony 
sulphide wh<m fresh is greater than that of water ; it decreases with ageing 
and finally falls to a value loss than that of water. A similar effect on 
the specific heat of arsenious sulphide is also foimd. 

34. Studies on desorptions of vapours in silica gel. 

R. C. Ray and P. B. Ganguly, Patna. 

In continuation of the previous work on the adsorption of water 
vapour by silica gel {Trans. Faraday. Soc., 1934), the desorption of vapours 
of water, alcohol, and benzene has been determined. The phenomenon 
of hysteresis has been discussed in the light of the formation of loose 
adsorption compounds. 

35. The velocity of sound in air and steam in narrow tubes. 

S. K. Kulkarnt Jatkar, Bangalore. 

1 ho velocity of sound in air has boon determined in smooth brass 
lubes of 0-5 mm. and 5-5 mm. diameter at frequencies 23580, 49460, 
94600 ami IpOOO cycles and at 26", 97-1", and 134". The effect of these 
factors on the Holrnhotz Kirchoff constant is to increase the values at 
higher temperatures. The corrected values for velocity of air in meters 
per soc. are .345 7 at 24", 387*4 at 97*1". and 399*2 at 134". For steam 
the uncorroctod values are 403*3 at 94 k.c. and 404*3 at 127 k.c. in a tube 
of 5-5 Tmn* dnirootor. 

36. The velocity of sound in organic vapours. 

S. K. Kulkarni Jatkar, Bangalore. 

Science Congress, Bombay, 
1034), the following values of the velocity of sound have been obtained 
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at 134®, at 94 and 127 k.c. in a brass tube o-o min. in diameter. T!u> 
values for two frequencies are : 


Temperature 134®. 



94 k.c. 

127 k.c. 

CHgOH 

352-9 

352-8 

EtOH 

284-3 

284-4 

nPrOH 

250-7 

^ • 

Terf-BuOH 

22G-3 


(CH 3 ) 2 C 0 

25M 

251-2 

Et20 . . 

217-4 

217-5 

Ethyl acetate . . 

195-3 

% # 

CHgClo 

210-G 

♦ # 

CHCla” 

170-5 

178-1 

CCI4 

153-1) 

153-3 

C2H4CI2 

1901 

100-() 


212-7 

212-8 

^6^12 

202-1 

201-7 

uC6Hi4 

199-5 

207-3 V 



The free energy’ 


of organic compounds. 


S. K. ICuLKARNi Jatkar, Bangalore. 

Using the values of equilibrium coinstauts obtained by the author 
and co-workors, the free euergj' of formation of methyl ether, ethvl other, 
n-propyl other, methyl acetate, ethyl iwjetate, and propyl acetate have 
been calculated, and the need for further work in this lino is emphiisized 
in this paper. 


38. The corona pressui'e phenomenon in gases under electrical 
dischargo.s due to fields of low frequency. 

&. &. JosHi and A. J. Hari Rao, Benares. 

It was observed that when elementary gases like nitrogen, hydrogen, 
and oxygen were subjected to ionization by collision in the annular space 
of Sxernen’s tubes, an instantaneous pressure rise of about 2 cm. Hg, fol- 
lowed by a slower pressure change was observed. The influence of initial 
pressure, applied voltage, the ionization current, frequency of the applied 
field, capacity (electrical) of the annular space, the t\me of the discharge, 
on the magnitude of the initial or the corona pressure change has been 
investigated. Detailed results are obtained for the actual temperatures 

r Ftt conditions of the discharge. These data, and 

the fact that the initial pressure rise is independent of the rate of electrode 
cooling militate against the adoption of an entirely thermal origin for 
the mitial pressure change. The influence of ozone on the corona pressure 
rise iios been found in general to depress it. 


39. The decomposition of nitric oxide in electric discharge 
Clue to alternatmg fields of low frequency. 

S. S. JosHi ayid K. S. Visvanath, Benares. 

^e ^scharge tube was essentially similar to the familiar Siemon’s 
bv^'^eXsion *'Th^noT to ionization 

cm hL the range 2-0 to 31-6 

^rWiv tit^^he voltage, duration of the reaction increased 

Z ^ pressure m a manner not unlike that observed 

in the cose of zoro-molecular reactions. Determinations of the ionization 
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current at (lififerent times during the decomposition, and of the gas pressure 
at constant volume, reveal a striking similarity between the current- 
time and the pressure-time curves. An intermediate formation of nitrogen 
peroxide is definitely established. The final products are nitrogen and 
oxygen in the ratio 1 ; 1. The current flowing through the reaction 
vessel is ^•erv markedlj" affected by the production of nitrogen peroxide. 
Results are given for the analysis of the decomposition mixtures at different 
stages of the reaction and also for mixtures analyzed after constant 
iIlte^^'als of exposure to discharge at different initial pressures. It has 
been found that increase of the gas pressure diminishes the velocity of the 
reaction at constant applied potential. This finding has been discussed 
from the standpoint of the law of Mass Action and other theories of the 
phenomenon (Elliot, Josh and Lunt, Trans. Faraday Soc.^ 1927, 23, 67). 

40. Esterification equilibria in vapour phase. 

►S. Iv. Kulkauni Jatkar a^id N, G. Gajendeagad, Bangalore. 

Continuing the j^revious work with silica gel os the catalyst, the 
following fijial values have been obtained for the percentage conversion 
of the equimoleoular mixtures of both ethyl and methyl alcohols with 
acetic acid, viz. 78*5% and 75®o at 230® and 250® respectively. The 
higli temperature coefficient is in harmony with the results of Clark and 
Essex in the range 1.50°-200®. the importance of our results lying in the 
fact that the corrections for the association of acetic acid and com- 
pi<*ssibilities are negligible in the range of temperatures we have tried. 
The results of all workers have been correlated in this paper. 

41. The ^system nietliyl-ether-sulphui’ic acid and ?i-propyl- 

ether-sulphuric acid. 

8 . K. Kulkarni Jatkar and N. G. Gajendragad, Bangalore. 

Although the system sulphuric acid ethyl ether has been studied 
1)\- Pound (1921) and recently by Usanovdeh (1934), the study of the 
sy.stems of sulphuric acid with other ethers has not been reported so far. 
The authors have recorded the values of conductivity and yiscosity 
of the system sulphuric acid-methyl ether and sulphuric acid-propyl 
ether. \Vith increasing addition of methyl other the viscosity drops 
sharply and remains constant, and again increases rapidly when the molar 
composition of 60 per cent, is reached. In the case of n-propyl ether 
after the initial drop the viscosity attains a maximum which is one ^d 
half times that of pure sulphuric acid, at 50 per cent, molar composition. 
The maximum conductivity when corrected for viscosity shows a maximum 
at 94 per cent, of sulphuric acid in both methyl and propyl others. The 
results are compared with the corresponding properties of the system 
H 2 SO 4 — HgO and H 2 SO 4 — Et 20 . 

42. Colour transformation in aqueous solutions of chromium 

chloride. 

S. S. Josin and K. P. N. Pannikar, Benares. 

it is considered (Mounior and Los Bre, Cotnt. rend., 1930, 190, 183— 
185; Partington and Tweedy, l^aturc, 1926, 117, 416) that chromium 
chloride exists in the following isomeric forms : — 

[Cr(H 20 ) 4 Cl 2 ]CI. 2 H 80 (green, a-salt) ; [Cr(H 20 ) 5 C 13 Cl 2 , H 2 O ; 

[CdHgOolCla (violet, /S-wnlt). 

An exhaustive study of the conditions, and the kinetics of these isomeric 
transformations has been made by measuroniontB of (o) electri^l 
conductivity, ( 6 ) absorption spectra, (c) refractive index, and (d) viscosity. 
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Results are also given for the influence of exposure to short wave radiations 
and of temperature in the catalysis of the above changes. 

43. A study of the nature of the copper-ammonia complex 
-solutions. 

S. 8. Jo.SKX and K. Vya.sultj, Benares. 

A study has been made of the nature and constitution of copper- 
ammonia complexes existing in aqueous solution and similarly coloured 
solutions obtained by peptizing cupric hydroxide with excess of alkali 
and organic hydroxy compounds like gI.\-eerol. glucose, sucrose, Ro.schelle 
salt, etc. Copper auunonia complex .solution has been prepared by dis- 
solution of metallic copper in anunonia by the air bubbling process and 
by adtiiug ammonia to copper sjilts. The abst.rption spectra of these 
solutions are found to be similar, hut colorimetric ob.servalions tliscloscd 
interesting ‘lifT.avnces. The depth of liglit absorption was found to be 
greater with copper-ammonia .solutions than with otlier systems. Cata- 
phoroso.s Jin<l dialy.sis experiments indicated tlie presenc*' of iolloidal 
cij[)ric hydroxide in every case. 

The influence on the viscosity of the addition of varxing amounts 
of ainmouia to copper salts, cupric .sulphate, cupric chloride, ami cupric 
nitrate was nl.so investigated. There was an initial fall in vi.scositv on 
the addition of four moles of ammonia to one mole of copper salt. Further 
addition of anunonia increased the viscositv almost linoarle. Thus the 
vuscosity-concentrution curves indicated only one definite break corresi 
ponding to the adflition of four moles of ammonia. The results arc in 
agrooment with tho.se obtained by Blanchard in his investigations on the 
viscosity of the cuprainmonium .solutions. Results are also obtained 
tor the variation of other physical proportio.s, such lus refructivitv in 
relation to the composition of the mixtures which i.s most favourable 
for the eomplox formation. 


44. The dissociation con.stant of some ticids by .solubility 

ineasurefnents. 

W. V. Bh.\(;\vat, Imlore. 

lihagwat and Dhar (</. Indian (jUem. Soc., 1929, 0, 807), Bhaexvat 

and J.)oo.saj {tfnd., /^», 477) have detormiriod the dissociation constants 

of several aculs by solubility measurements. They liave also tried to 

determine the limit of application of this in.*tho<l. ‘ The x\ork bus be.-n 

exteiuled and the dis-soeiatiou constants of benzene .sulphonic acid 

propionic uckI, oleic acid, butyric acid, etc. have been determiiie<l Fur* 

thor work as regards the limitations of this method tlic.so acids Is in 
pro^*eBs. 

45. The reaction between aqueous iodine and .sodium formate 

and the effect of various salts upon it. 

W. V. Bhaowat, rndorc. 

The reaction between sodium formate and iodine in the prcsenco of 
707 ^ investigated by Dliar (J, Chem. Soc.. 1917, 

pro^ont work deals witli aqueous iodine and the effect of 
such ^lls as potas.sium sulphate, potassium chloride, sodium nitrate 
ami others, rhe tempcratui'c coefficient in the dark for five degrees is 
K> betxjeon 29 and .14. for aqueous iodine. Potassium sulplmte, poSssium 
^d sodium nitrate retard the reaction. The results xvith the throe ct.lo- 
ndes-pot4iH.sium, sodium, and ammonium chloride— show that the velocity 
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coefficient in all cases increases with the increase of the amount of the 
salts at first, and then falls when the concentrations are further increased. 
The value of the temperature coefficient in the presence of these salts 
is found to bo governed by the value of the initial velocity. 

46. The electronic theory and the stability of sextets. 

P. B. Sarkar and B. C. Ray, Calcutta. 

Its generalization in explaining the structure of simple ions, inorganic 
and organic — e.g. carbonate, nitrite, formate, etc. Detailed discussion 
specially regarding the structure of formate ion from chemical and physico- 
chemical data. 

47. The kinetics of the benzoin reaction in the presence of 

solvents, 

P. S. Rege and T. S. Wheeler, Bombay. 

In continuation of the work described last year, the benzoin reaction 
lias been studied in the presence of diluents, like chloroform, carbon 
tetrachloride, pentane, cj’lcohexane, benzene, toluene, and their chloro- 
derivatives. The rate of the homogeneous autocatalyzed reaction has 
been found to decrease with increase in the amount of the solvent. Benzyl 
chloride shows the greatest inhibiting effect. The inhibition can 1^ 
explained on the assumption that the trace of the C 3 ’amde dissolved 
in benzaldehj'de, which is responsible for the autocatalj'zed reaction, is 
precipitated by the solvent. Assuming that the heterogeneous reaction 
on the surface of the solid oj'anide is unaffected, it has been found that 
the time-jneld curves obtained with the inert solvents admit of a kinetio 
interpretation. Acetone has been found to accelerate the rate of the 
homogeneous reaction. 

The reaction has also been studied in the presence of methyl and 
ethyl alcohols, ethjdone glycol, ami glj'cerol. Small quantities of these 
alcohols gradually increase the rate of the reaction ; larger ones delay 
the starting point of the accelerated reaction ; whereas still larger quantities 
accelerate the reaction right from the beginning. Small quantities of 
polyhydric alcohols increase the rate of the reaction. 

48. The thermal decomposition of mercurous nitrate. 

M. S. Shah and B. G. Joshi, Amhedabad. 

The decomposition of hydrated and anhydrous mercurous nitrate 
has been studied quantitatively by heating tho substance in vacuo and 
analyzing the solid and gaseous products. The monohj'di’ate loses water 
and ' then behaves like the anhj’drous salt. The latter becomes pale 
yellow at about 45° and decomposes below 100° evolving nitrogen peroxide 
and leaving a yellow residue of the composition : HgNOn, 2HgO. On 
further heating up to 200° no change occurs, but above 200°, HgNOs, 
2HgO loses nitrogen peroxide and is converted into mercuric oxide. At 
any stage during decomposition if tho system be allowed to cool down 
all nitrogen peroxide is reabsorbed forming mercurous nitrate, thus 
showing that tho change is reversible. 

49. The thermal dccomj)osition of ‘ spent acetate of lime 

Balwant Singh, Gurbachan Singh, and H. B, Dunnicliff, 

Lahore. 

It has been found that calcium carbonate in spent acetate of lime 
is completely decomposed into calcium oxide when heated for half an 
hour at 000°C. In a current of air, quantitative decomposition toolc 
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plar-e at 700“C. to 720^0. and, in the presence of steam, at about fiCO'^C. in 
the same interval of time. The spent acetate of lime, wJieu lieated at 
0.)^700°C. mixed with 10% carbon, gave a quantitative yield of calcium 
oxitlo in 30 minutes. In a current of air and steam the calcium carbonate 
in the spent acetate mixed with carbon was decomposed complotelN’ at 
000-020 C. in half an hour. 

50. A potentioinetric study of .some oxidation-reduetion 
reactions. " 

Balwant iSingh, Ijaz Ilaht, and H. B. Bunnicliff, Lahore. 

Oxidaiioti with pota^iurn iodaie: — Potii-ssium iochito has been used 
AS an oxidizing agent in the potentioinetric estimation of antimonite, 
nrsenito, clichronmte. permanganate, tetrathionate, in ferrous, stannous. 
m*;rcuroua, an<l thallous salts and in hydrazine sulphate by Andrew’s 
rnetiiod. The concoutration of liyrlrochloric acid was kept between 
4-.~j N in these titrations. 

Oxidation with cA/oram/ne-r.-— Pota.ssium iodide and .sodium 
sulphite have been iletermined by titrating them potentiomotricallv 
against a standard solution of chloramine-T. 

Peduction ivith A'odiu7n unlphxic : — Sodium sulphite has been used as 
a reducing agent in acid solution in the presence of aii excess of potassium 
m<hde to determine iodine, pota.s.siuin dichromate, potassium femej'anide, 
h>ilrogen peroxide, and copper sulphate by the potentiometric methoil. 


51 . On active charcoal. 

M. D. Avasare and S. N. Dave, Baroda. 

It has been known tliat the activity of charcoal, as measured bv the 
magnitude of adsorption, depends on its physical nature, the temper- 
ature and time of activation and on the muuro of the gas in which it is 
activated. It has further been Imown tliat the magnitude of adsorption 
on any given quality of active charcoal depends on the physical and 

chemical nature of the adsorbate. i « 

During a series of experiments undertaken to investigate the correlation 

factors that influence the activity of charcoal, it is 
found that the magnitude of adsorption on the charcoal depends on the 

egree of evacuation to which the active charcoal is subjected previous 
to tile study of adsorption. ^ 

conchtions of evacuation, adsorption is increased 
of thi ixidc diameter caused by a partial removal 

laiee extent ^ mterwive evacuation its activity decreases to a 

a hTgh del^ee o^aeJl^rty^" 

52. The influence of sorbed oxygen and nitric oxide on the 

retention of carbon monoxide and sulphur dioxide 
by charcoal. 

M. S. Shah otuI S. G. Shakangpani, Ahmedabacl. 

studied sulphur dioxide lias been 

forSTd o^^eranTiM ‘“‘f" («) exhausted at 900°, (6) containing 

the resuST'aZliri er.lf''’”® “■-'id®- From 

heat treatment nf i gases pumped off at 0® and on subsequent 

wHh charcoirin observed^ that 

are completolv romov.»fi carbon monoxide and sulphur dioxide 

mspectivelv wbUn -In'tK t such on desorption at O'" anil at 0^ and 170“ 

thcbo caso^’takpfi nla ^arcoal m (c) the retention of a part of both 
t Cbo gases takes place. Carbon monoxide thus retained at 0“ is evolved 
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in the form of carbon dioxide on raising the temperature to 170®, whereas 
sulphur dioxide is given out along with the gas coining off at 900®. It 
appears that both carbon monoxide and sulphur dioxide thus retained 
are oxidized, by sorbed oxj'-gen and nitric oxide on the surface of charcoal, 
to carbon dioxide and sulphur trioxide respectively. The former is 
evolved as such, while the latter gets reduced by charcoal when the tem- 
perature is raised and hence is found as sulphur dioxide. 


53. Heats of adsorpfton of nitric oxide on charcoal (a) ex- 
hausted at 900°, (6) containing sorbed oxygen, and (c) 
containing sorbed oxygen and nitric oxide. 

M. S. Shah and S. G. Shakahgpani, Ahmedabad. 

In continuation of the previous work {Proc. Ind. Sc. Cong., 1934, 
p. 211) the authors have conducted experiments for the accurate measure- 
ments of — 

(I) the heats evolved during the adsorption of nitric oxide at 0® 

and 1 A.P. for a period of 24 hours on purified sugar charcoal 
{a) exhausted at 900®, (6) containing sorbed oxygen derived 
from nitric oxide treatment in (a) followed by evacuation 
at 170®, and (c) containing sorbed oxygen and nitric oxide 
derived from the system in (a) on evacuation at 0®, and 

(II) the heats absorbed during the desorption of each of the systems 

(a), (6), and (c) in (I). 

From the analytical results of the gases pumped off at 0® and the 
values of the heats absorbed during desorption in (II), together with 
the fact that carbon dioxide and nitrogen are completely desorbed from 
the system at 0® (Shah and Sharangpani, loc. cit.), the heats of adsorption 
of nitric oxide per gram molecule on the surface of charcoal in (a), (6), 
and (c) are calculated and found to be 7513, 9605, and 1773 calories 
respectively. 

64. The kinetics of the reaction between chloral hydrate and 
sodium hydroxide in dilute aqueous solutions. 

A. N. Kappaitna, Nagpur, 

A detailed study of the kinetics of the reaction has been made. 
The biomolecular velocity constant varies with the initial concentrations 
of the reactants. A reaction mechanism which accounts for tho observed 
results has been suggested. 

55. On the effect of addition of mineral acids on the surface 
tensions of soap solutions. 

A. Nagahaja Bag, Bangalore. 

The influence of different salts on the detergent properties of soaps 
lias already been investigated by different workers, and the detergent 
action of soaps has been explained as being due to the lowered sxirface 
tensions of soap solutions when compared to water, which makes it possible 
for the dirt to get into the foam exactly as in the flotation process of 
ore concentration. The liberation of small quantities of the OH' by the 
hydrolysis of the soaps {pH thereby getting higher than 7) is also explained 
to exert its own influence in the detergent action. , , , • e 

The addition of mineral acids, by pushing back the hydrol^^is oi 
soaps and by suitably varying the Ph value of the medium, ^erts its 
definite influence in the variation of the detergent action, whi^ is bero 
measured by the variation of the surface tensions of soap solutions witn 
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the nature and concentration of tlie soap, and the nature and concen- 
tration of the mineral acid added. 


56. Surface tension of aqueous solutions of electrolytes. 

M. D. Avasare and S. M. Gavwala, Baroda. 

Under a constant condition of temperature, the sui*face tension of 
aqueous solutions of salts is found to l>e greater than that of water. The 
tomi>eratui-o coefficient of the surface tension of water is constant over 
a wide range of temperature. It may l>e inferred, therefore, that tho 
di.ssociation of the complex water molecules lia.s no partic\ilar etTect t>n 
surface tension. Tho principal factors affecting the surface tension of 
aqueous solutions may be, therefore, (1) ionic attraction and (2) hydration 
of ions. 

Ionic attraction, a fuiiction of the electric charge, depends on the 
volume of the ion in tho case of univalent ions, as tho amount of charge 
is the same on each ion. If, in addition to an ion s comparativelv greater 
radius, hydi'ation occurs, the effect will ho to increase tho volume of the 
ion wliich effects a decrease in the surface ilcnsity of the charge. Ehc- 
trical attraction, therefore, diminishes, and consequently the \alue of 
the surface tension is found to increase. In the case of ions having 
smaller ionic radii and less hydration the increase in tho value of surface 
tension is observed to bo small. Hence it is concluded that ionic attrac- 
tion, the value of which partly depends on the degree of hydration, directlv 
affects surface tension. 

Increase in the value of surface tension, over a considerable range 
of concentration, is found to be approximately a linear function of salt 
concentration, and may be expressed as : 


where and y^^ stand for the surface tei\sion of the solution and the 

solvent respectively, »i, the number of gram-moles of tho salt per litre, 
and k a constant. 


57. The conductivity of pure soap.s in ethyl alcoliol and 

ethyl alcohol-water mixtures. 

B. b. V. K. Vittal and S. Iv. Iv. Jatkar, Bangalore. 

1 previous work {Proc. Ind. ScL Con., Allahabad, 

1930), the study of the conductivity of soaps in alcohol-wator mixtures 
has revealed the marked influence of the addition of small amounts of 
water. The solutions exhibited a minimum dci>ending upon the cUlution, 
\\aldens rule being approximately obeyed. The effect of viscosity 
and ffielectnc constants of the solvent cannot quantitatively account 
results obwryed. The plot of conductivity against aU suggested 
methods of calculations always exhibits a maxima or minima, ^d in 
some solutions botl^ although at higher concentrations they all yield 

behaviour observed is in agreement with the'idea 
that m alcohol-water mixtures soaps behave as weak electrolytes. 

58. The conductivity of benzoic acid in the presence of some 

chlorides in aqueous solutions. 

S. S. JosHi and D. N. Solanki, Benares. 

The proWem aro^ ‘brough finding in these laboratories that the 
partition coefficient, Cw/Cj. (where Cto and Cj. denote respectively tho 

concentration of benzoic acid distributed between water and the toluene 
phase) usually diminished due to additions of electrolytes to the aqueous 
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phase. Dot erminat ions were therefore made of the influence on the 
oonducti\ity of benzoic acid solution on adding varying amounts of the 
clilorides of lithium, sodium, potassium, rubidium and ctesium, barium, 
mercury, and hydrochloric acid. The concentration of benzoic acid 
in each case was varied in the range NA to N/400. Except in the case 
of hydrochloric acid, the specific conductivities of the mixtures, especially 
for low proportions of the solute, were in excellent agreement with the 
mixture law. The possibility of the variation of the activity of the 
undissociatcd benzoic acid due to addition of the above substances is 
in\estigated. 

59. Hy dration in aqueous solutions of eIectrol3’tes. 

M. D. Avasare and S. jM. Gaywala, Baroda. 

It has been pointed out that hydration of ions contributes to a certain 
extent to tlio increase of viscosity of solutions, and that the dissociation 
of the complex water molecules alone supplies a rational proof of the 
observed phenomena of negative viscosity. 

When the hydration of the kation is small and the non-hydrated 
anion is elficient in dissociating the complex molecules of the solvent 
to the extent that its effect on the lowering of viscosity predominates, 
the viscosity of the solution is negative. When the concentration of the 
salt solution is increased, the effect of the anion in bringing about dis- 
soc-iation of the complex water molecules i.s increased, and thus the 
average size of the water molecule is brought to its normal value. Under 
those circumstances the tendency of the hydrated kation to increase 
tho viscosity of the solution becomes marked. It also accounts for the 
minimum value and subsequent increase of viscosity. 

Sudgon has observed that hydration is independent of the concen* 
tration of the salt in solution. Results in this investigation, however, 
bear out that at concentrations ranging from 1 to 4 molar tho hydration 
goes on falling with increase of concentration. This is evidently caused 
by tho increased number of katir)ns and anions in solution. It has been 
observed that the effect of kations and anions on hydration is opposite. 
lOxperimcntal ovitlcnce indicates that the effect of the anions predomi- 
nates in solution. 

It appears that there is a constant difference between the values 
of hydration for chlorides luul nitrates of any given kation. The differ- 
ence between the molecular hydration salts of any given set of alkali 
motals appears to be constant irrespective of tho negative radical. It 
has thus been found that the kations and anions may be arranged in the 

order of the magnitudo of their effect on hydration, e.g., Na*>K‘>NH 4 
Cr>N0'3. It may thus bo seen that this order is the same as that for 
tho effect on viscosity. 

Tho Arrhenius equation : log 77 /log rj^ — dC, where is a constant charac- 
teristic of tho salt and C is the number of gram-moles of salt per litre, 
holds with consitlerable accuracy M-hen testoil in view of the hydration 
th<5ory. Tho constant 0 is expressed in terms of apparent molecular 
hydration H and a fresh constant K. 

0 = IC{H-Ho) 

whence log 77 /log 77^=/CC(/f — /fo)' 

00. Tho viscosity of aqueous solutions of electrolytes. 

M. D. Avasare and S. M. Gay^vaea, Baroda. 

Most of tho work on the viscosity of aqueous solutions is confined to 
<Ulute Hohitions. Very little being known about the behaviour of concen- 
trated solutions, a knowledge of the behaviour of concentrated solutions 
is necessary for a oompleto theory of viscosity. 
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An attempt is made to compare the v-iscositics of salt solutions of 
allied metals, at concentrations ranging from lAf to 4Af, and to trace the 
relation, if any, between viscosity and other properties, such as ionic 
volumes, hydration, etc. of electrolytes. 

It has been observed that electrolytes may l>e divided into two groups, 
viz. (1) those which give negative viscosity, and (2) those which always 
increase the viscosity of water. The aqueous eohitions of certain salts 
of the heavier alkali metals under certain condition.** of concentration 
and temperature produce negative viscosity. The limits of concentration 
and temperature, within which this phenomena of negative viscosity is 
observed, depend on the specific nature of the kation and the anion 
constituting the electrolyte. For the same group of elements increase 
of atomic weight contributes in a large degi’ee to the observed phenomena 
of negative viscosity. 

The viscosity of electrolytic solutions decreases with a rise of tern* 
perature, but does so less rapidly than that of water, so that the relative 
viscosity increases with a rise of temperature. This observation equally 
holds for salts which lower the viscosity of water. It is therefore possible 
that solutions of salts, which at ordinary temperature and concentration 
increase the \iscosity of water, may at suitable concentration and tem- 
perature show — = I, and at lower temperature even less than one. 

*^0 

The converse also holds for salts which over a certain range of concentra- 
tion and temperature lower the viscosity of water. 

It has been observed that cations and anions may be arranged in 
order of the magnitude of their effect on the viscosity of w’ater. For 

instance Na*>K'>NH 4 ; C6H5COO'>CH3COO'>PO'">COO'>SO'i> 

C>N 03 . ^ 

Of the various changes caused by the rise of temperature, viz. ( 1 ) the 
change in the value of the apparent dissociation of the complex solute 
molecules, (2) the effect of the increased number of ions in decreasing 
the complexity of water molecules in addition to the direct effect of the 
ri^ of temperature on the latter, (3) thermal decomposition of the hydrate 
\vith rise of temperature, and (4) the decrease in the mobility of the ions 
due to their increased number, the first three of these contribute towards 
the low'oring of the viscosity of the solutions of the electrolytes. Ex 
perimental evidence shows that relative viscosity increases appreciably 
with rise of temperature. This leads one to conclude that the mobility 
of ions and their specific properties are the predominant factors affecting 
the viscosity of solutions. 

61. The viscosity of merciiric chloride solutions at 35°. 

Balbhadra Prasad, Cuttack. 

The viscosity of mercuric chloride solutions has been measured at 
35® by^ means of^ Ostwald Viscometer. The concentration ranged from 
very dilute solutions to almost saturated solutions. In solutions where 
concentration is greater than 0-4% (0-4 gms. dissolved in 100 c.c. of the 
solution) the viscosity concentration graph is almost linear. Thus with 
respect to viscosity also mercuric chloride in solution behaves more like 
a non-electrolyte than an electrolyte. 

62. Studies in salting out effect. 

M D, Avasare and C* B. Patel, Baroda, 

The salting out of nou^electroiytes from aqueous solutions by elec^ 
trolytes has been generally attributed either to (1) increase in the in- 
tenml pressure of the solvent caused by the added electrolyte, or (2) 
hydration of the electrolyte. 
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In this part of the investigation, an attempt is made to study and 
classify the effects of different salts on the salting out of iso-amyl alcohol^ 
iso-butyl alcohol, aniline and o-toluidine in relation to the hydration 
capacity of these salts. 

It has been found that though hydration does not seem to be the 
only cause for the salting out effect the magnitude of salting out effect 
generally nms parallel with the hydration capacity of the electrolyte. 
Further it has been observed that cations and anions stand in the following 
order ^rith respect to the magnitude of their salting out effect. 

Na‘>K‘>NH‘ 4 ; SO%>Cr>NO '3 . . . . and that the same order is 
observed wnth respect to their capacity for hydration. 

The following equation (Paul M. Gross, chem. rev. ; 1033, 92) 

has been found to hold good over the range 0’25 to I'O molar concentra- 
tion of salt solutions employed in this investigation : — 

Va = fc\Csf 

where va is the additional volume in litres of solution which would be 
required to hold one molecule of a non -electrolyte in solution in presence 
of the added salt concentrations in excess of the volume of water 
required for its solution in absence of the salt and k\ is a constant. 

Further, it has been observed that the salting out effects of electro- 
lytes in the consecutive members of homologous non-electrol 3 rte 8 bear 
a constant ratio, given by the expression 



where and S 2 stand for the decrease in the solubility of the non- 
electrolytes in water caused by the addition of electrolytes. 


63. The variation of physical properties with changes in 
the concentration of HIO 3 solution. 

M. R. Nayab, Lucknow. 

Experiments on freezing point depression, Haman spectra, etc. 
indicated polymerization of iodic acid in concentrated aqueous solutions. 
{Ztit. anorg. Chemie., 1934, 220, pp. 163-171). Confirmatory evidence 
is available from a systematic study of the various physical properties, 
such as density, freezing point depression, refractive index, viscosity, and 
surface tension of solutions varying from 6N to 0*01M The graphs 
connecting these properties with concentration are similar, and in no 
case is the additive law obeyed. 

The graph of molecular viscosity (log — log cone") is a straight 

linft between O’OliV and Q-BN, after which it rather abruptly changes 
direction. 

Very instructive graphs are obtained for the other properties also. 


64. The detergent action of soaps. 

B. S. Kvlkakni and S, K. K. Jatkab, Bangalore. 

This paper gives the preliminary results obtained in the course 
of a comprehensive study of detergents and the detergent action now in 
progress in our laboratory. We have developed an accurate method of 
measuring the detergent action of pure soaps by measurii^ (1) the inter- 
facial tension pf benzene and soap solutions with an improved fom 
of inverted pipette for counting the drop number, (2) the viscosities 
of the emulsions of benzene and water as a measure of adhesion tension. 
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and (3) by the use of an inactive flocculated colloid like Fe 203 instead 
of carbon black as ‘ ideal dirt 


65. Tlxe detergency of soap solutions. 

B. G. Acharya and T. S. AVheeler, Bombay. 

In continuation of the work described last year, the maximum efficient 
a^orption, pH value, drop number, lathering and wetting powers of 
dilute soap solutions liave been studied. The soaps examined include 
commercial household soaps, both foreign and Indian ; soaps prepared 
from vegetable oils, and also sodium salts of pure fatty acids. The effect 
of the addition of various builders on these soaps has also been examined. 
From the relative adsorption of various soaps on j^arn with reference 
to other properties mentioned, the nece.^sary re<juirements for a good 
soap have been deduced. The adsorption value can be u.sed for evaluat- 
ing the detergency of soap solutions. 


66. A lubrication apparatus. 


A. Naoaraja Rao, Bangalore. 


• ^ T*'®,*^ture of surface films, and the orientation of the moleciiles 

in the adsorption layer, liave at different times been studied by different 

mvestiptors employing widely different methods. Hardy has utilized 

the values obtained for the sliding friction between surfaces to interpret 

the nature of contact between them, and also the nature and the thickness 

of the air-cushion separating them under widely different conditions 

apparatus has been constructed by the author for the determination 

of the sliding friction ]iet\veon different similar and dissimilar surfaces 

t.he limiting angle necessary to bring about the 

sUding of one surface against the other, and when in contact with different 

subst^ces. The nature of the surface, the material adsorbed, and the 

extent of a^orptim appear to be the chief factors affecting the limiting 

^gle of shding. The question of the smoothness of different surfaces 

however, also makes the values obtained with different surfaces not easilv 
comparable, ^ 

It is e^cted that this apparatus could be made to yield, in the case 
nrone.Iv^^®;w ^ relationship to the lubricating 

L/^^r^CrentlubrToantB ““ 

^7. A valve potentiometer. 

S. K. Ktjlkarni Jatkar aTid D. N. Mehta, Bangalore. 

previous work we have now constructed a three valve 
amplifier using aix olectroxnetor trioclo as the first RtA<rA t « i 

-crUli 


68. A thermostat using a gas-filled valve relay. 

S. K. KuIbKarni Jatkar, Bangalore. 


S£™S£i£K^S.?5S 
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69. The physical identity of enantiomers. Part III. Vis- 
cosities, densities, and refractivities of rf-, and dl- 
forms of isonitrosocamphor (stable and unstable), 
camphor, camphoric acid, camphoric anhydride, cam- 
phorquinone, and sodium camphorate. 

B. K. SeNGH, KaILASHPATI NaRAYAN, PARAMESmVAB SrNHA, 
Sheonath Prasad, and Nutbehaei Chatterji, Cuttack. 

The viscosities, densities, and refractivities of d-, Z-, and dl-iorma 
of camphor and its several derivatives have been examined at 36® at 
several concentrations. It is found that these properties are identical 
for the dextro and 1<bvo isomerides of these compounds : thus Pasteur’s 
Law of Molecular Dissymmetry holds good for these scalar properties 
also. 

The value of these properties for the racemic form of the above- 
mentioned compounds is different at higher concentrations, but identiilal 
at lower : thus indicating the existence of racemates in solution at certain 
concentrations. In dilute solutions, the racemate is completely dissociated 
into the optically active components. 

The stable (m.p. 153-154®) and the unstable form (m.p. 114-116®) 
of fsonitrosocamphor have been allocated configurations from viscosimetric 
determinations (c/. Thole, J. Chem. Soc.y 1912, lOi, 552). The unstable 
form having the higher viscosity must have the configmation in which 
the carbonyl and the hydroxyl groups are opposed to each other, whereas 
the stable form is aasigned the configuration in which these groups are 
adjacent. 


ORGANIC CHEMISTRY. 

70. On hydroxy-lactone tautomerism. 

Chittaranjan Barat and Basudeb Bakerjee, Calcutta. 

The existence of orMo-aldehydic and ortAo-ketonic acids in the hy- 
droxylactone forms has been proved by the formation of two different 
series of isomeric methyl esters obtained under different conditions, by 
various workers among whom the names of Meyer, Kirpal, Wegscheider 
and Goldschmidt may be mentioned. But so far very meagre attention 
has been given towards the existence of such forms in open-chain y- 
and 5-ketonic acids. Experiments with S-ketonic acids like )3-phenyl- 
y-bonzoyl- and )3-phenyl-y-toIuyl-butyric acids hove proved the existence 
of such a pair of tautomeric forms by the formation of two series of 
methyl esters under different working conditions. The pseudo esters, 
however, which are in reality the methyl ethers of the lactol forms, are less 
stable than the normal esters, and are easily convertible into the latter 
modifications by the action of strong acids and alkalies. The formation 
of internal anhydrides by the action of acetic anhydride upon these 
acids also speaks for the existence of these acids in the hydroxylactone 
forms. 


71. Studies in optical isomerism. Part I. Preparation of 
dextro-w-nitrocinnamic acid dibromide. 

P. Ramaswami Ayyar, Bangalore. 

The dextro isomer 4-8*13® in methyl alcohol^ has been pre- 

pared in 30 per coat, yield from inactive (dl) m-nitrocinnamic acid di- 
bromide by fractional precipitation of the brucine salts* 
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72. Studies in steric hindrance. Part IX. Oxidative eli- 
mination of carboxyl group from 2:4: 6-trinitrobenzoic 
acid with formation of picric acid (2:4: 6-trinitro- 
phenol). 

J. D. Vasavada and P. RAMASWAitfi Ayyah, Bangalore. 

Triiiitrobeuzoic acid on oxidation with potassium permanganate in 
acetone solution yields about lo per cent, of trinitrophenol, identified 
as such and also by the preparation of acenaplitheno picrate. Similar 
oxidation of 2 ; 4* and 2 : 6-dinitrobenzoie acids is in progress. 


73. Lsomerism of acetonedicarboxylic anh^'dride. 

R. P. Kanshal and 8. 8. Deshpande, Indore. 

Pechmann and Neger obtained from acetic anliydride and crude 
acetonedicarboxylic acid containing a little sulphuric acid dehydracetone- 
carboxyiic acid. ^Villstatte^ used i>urc acetone dicarboxylic acid and 
obtained its anhj’dride which melts at 147°, which is the melting point 
of the acid itself. \Ve repeated Willstatter's experiments, but could not 
get his anliydride. We got, however, another isomeric anhydride melting 
at 92®. This does not behave as a true anhydride. It dissolves in cold 
alkali from which it is precipitated unchanged by addition of acid. Its 
hot aqueous solution can, however, be titrated against alkali. 

It is probably 2 ; G-dihydroxy pyrone, for like pyronos, it forms an 
addition product with mercuric chloride. Moreover, as in pyrones, its 
carbonyl group is unreactive, while that of the free acid is reactive. 
Towards aniline, however, it behaves as a true anhydride and gives an 
acid anilide. 

74. The influence of a-phenyl group in three carbon tauto- 

merism. 

N. L. Phalnikar and K. 8 . Nargund, Ahmedabad. 

The object of the present work is to study the effect of a-phenyl 
group on the mobility and equilibrium in three carbon tautomorisra, and 
compare it with that of a-methyl group already noted by Kon and 
Thakur (J. Chem. Soc., 1930, 2217). The a-phenyl-ajj, ^y-unsaturated 
acids required for this work were prepared by the dehydration of the 
corresponding ^-hydroxy esters obtained by the method of Ivanoff and 
Nicoloff {Bull. Soc. Chim.t 1932, 51, 1325). The study is at present limited 
to^the following compounds : 

a-phenyl-C2/cfopentylidene-(cyctopentenyl) acetic acid, 
a*phenyl-cyck)hexylidene-(cycZohexenyl) acetic acid, 

a phenyl-A*^( A^) -hexenoic acid. 

Experiments on the equilibration of these acids under the standard 
conditions of Linstead and his co-workers are in progress. 

75. Constitutions of phenylglutaconic acids and esters. Part I. 

a-Phenylglutaconic acid. 

N. L. Phalnikak and K. S. Nargund, Ahmedabad. 

a-Phenylglutaconic acid has been synthesized by a special method 
{Bombciy Utiiv, Jour., 1935). It seems to be trans a/3-acid as it does 
not readily yield an anhydride and gives benzoic acid on oxidation by 
dilute potassium permanganate. Several functional derivatives such 
as silver, lead, and copper salts, anil, anilic acid, and anhydride have been 
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prepared. The ethyl ester prepared through the silver salt gives a 
characteristic sodio derivative when treated with sodium ethoxide or 
molecular sodium. Experiments on methylation of the sodio derivative 
are in progress. 

76. Condensation of glutaconic acids from phenol and anisole 

with phenolic ethers. 

G. R. Gogte, Bangalore. 

^-( 4 -Methoxy-phen 3 'l)-glutacon,ic acid adds on easily one molecule 
of anisole in the presence of dilute sulphuric acid, to produce 
dimethoxy-diphenyl)-glutaric acid, m.p. 157® ; it is also formed in the 
condensation of anisole with acetonedicarboxylic acid in the presence 
of dilute sulphuric acid. Phenol condensed similarly with acetone- 
dicarboxylic acid, giving the ^/3'-(4 : 4'-dihydroxy-diphenyl)-glutaric acid, 
m.p. 235® (decomp.) ; and the dimethoxj’- derivative of this compound 
was found identical with the glutaric acid obtained from anisole. 

77. Reactivity of formic acid. 

L. S. Heble a^id T. S. Wheeler, Bombay. 

Previous work on the reacti\ity of formic acid on compounds contain- 
ing a reactive halogen atom has been extended. The kinetics of the 
reaction of anhydrous formic acid with benzyl chloride has been worked 
out. The formates of sodium, potassium, and ammonium accelerate 
the reaction. The kinetics of the reaction with acid chlorides is now 
being studied. 

78. Condensation of chloral with acetoacetic ester. 

A. A. Shaikh and the late A. N. Meldrxjm, Bombay. 

The compound obtained from chloral by condensing it with aceto- 
acetic ester in the presence of pyridine according to Claisen and Mathews 
{AnnaUn., 218, 175), gave a product by the action of PCI 5 , which on 
reduction by Zn and acetic acid converted the grouji CCl'CCls into 

.CHCHCI2. 

79. Condensation of amides with chloral and bromal. 

A. M. Shaikh and the late A. N. Meldrum, Bombay. 

Chloral was directly condensed with cinnainamide, cyanacetomide, 
and 7 n-nitrobenzamide (c/. Annalen., 1871, 157, 245; Ber, 1879, 10, 168) 
to yield products of the general formula RCONH*CH(OH)’CCl 8 (I) 
which gave acetyl derivatives with acetic anhydride in sulphuric acid and 
anhydrides with acetic anhydride in NaOH at 0® (c/. Feist, Ber, 1912, 46, 
169) ; benzoyl derivatives, methylethera were also obtained. The action of 
PCI 5 on (I) gave a monochloro-derivative which was converted into (I) by 
water and into a monoamino-derivative by ammonia. 

Reduction of (I) by zinc and acetic acid converted the group 
.CH(OH) CCl 3 into -CH^CClg. 

80. Studies in chloralamidc.s. 

N. W. Hirwe and J. S. Deshpande, Bombay. 

Amides of o-, m-, and y^-toluic acids wore condensed with chloral 
and tho respective chloralainidos tR'CO‘NH*CH(OH)CCl 3 ] obtained. 
Dimothylsulphalo gavo mothoxy-derivutives, bonzojd chloritlo gave 
benzoyl derivatives and auhydro-coinpounds, acetic oiUiydride gave 
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aahydro-compounds and acetyl-derivatives with alkali or concentrated 

H 2 S 04 . 

81. The reactivity of a-chlorine in chloralamides. 

N. W. HrawE and B. V. Patil, Bombay. 

Chloralamide derivatives of 3-l)romo, .5-bromo, and .3 : 5-dibromo- 
salicylic acids and their methyl ethers on treatment with phosphorus 
pentachloritlo gave a.-c.hloro-der{vatives RCOXH'OHCl CCla which react 
with water, metl»yl alcohol, ethyl alcohol, ammonia, aniline, o-, /n-, and 
p-toludines. 

82. The reactivity of a-chlorine in chloralamides. 

N. W. Hirwe a)id (Miss) K. D. Gavankar, Bombay. 

Chloralamide derivatives of 3-nitro-, "►-nitro-, and .3 : .5-dinitrosalicylic 
acids and their methyl ethers on treatment with phospliorus pontachloride 
gave a-c/doro-derivatives [RC()NH*CH(Cl) CCI;d which react witli water, 
methyl alcohol, ethyl alcohol, ammonia, aniline, o-, m- and p-toludines. 

83. (Condensation of bromal with urethanes. 

A. A. Shaikh and the late A. X. Meldrum, Bombay. 

Urethanes have been condensed with bromal in the presence of 
HCl (Bischoff, Ber., 1874, 7, 032). The authors have condensed methyl, 
propyl, i«obutyl, and j«oamyl urethanes with bromalhydrate. The 
products decompose at higher temperatures ; with NaOH and acetic 
anhydride at 0® they yield anhydro-compounds. Action of PCl.'v on 
these products gives mono-chloro derivatives which are reconverted 
into the original compounds by water. 

84. Interaction of phenylhydrazine wjth the halogen deri- 

vatives of the substituted amides of malonic acid. 

R. K. Trtvedi and C. M. Mehta, Baroda. 

In order to study the labile nature of the chlorine atoms substituting 
the hydrogens in the reactive methylene group, the interaction of phenyl- 
hydrazine with the compounds mentioned below was investigated. 

(1) Dichloromalon-di-phenylamido ( 6 ) Dichloromalon-mono-chloro- 

(2) Dichloromalon-di-o-tolylamide. phenylamide. 

(3) Dichloromalon-di-p-tolylamide. (7) Dichloromalon-mono-p-tolyl- 

(4) Dichloromalon-di-1 : 3 : 4- amide. 

xylidide. ( 8 ) Chloromethyi chloromalon-di-o- 

(5) DichloromaloQ-di-m-dichlortob'l- tolylamide. 

amide. (9) Chloromethyi chlororaalon-di-p- 

tolylamide. 

The compounds (1), (2), (3) and (4) gave compounds of the type 
CgHfiNHN : C ; (CONHR)* thus : 

3 C 6 H 5 NHNH 2 + CI 2 : C : (CONHR)2->CoH5NHX : C : (CONHR)2 + 

2 C 0 H 5 NHNH 2 HCI. 

Compounds (5) and (0) jdelded compounds in which the chlorine in the 
nucleus remained unaffected, ( 8 ) and (9) reacted to give tri-membered 
rings thus : 

Cl CONHR CONHR 

3 C 8 H 5 NHXH 2 + >C< 

CIH 2 C CONHR CHg CONHR 

+ 2 C 6 H 5 NHNH 2 HCI. 

All the above hydrazone compounds are very stable. 


26 


Twenty-third Indian Science Congress. 


85. The formation of the sodium derivatives of compounds 
contaming a reactive methylene (-CHg-) group, and 
study of the stability of the sodium atom with regard 
to the methylene carbon atom. 


K. G. Naxk and M. L. Shah, Baroda. 

1 undertaken with a view to studying the formation 

ancl the stability of the socUum compounds of the following substituted 
aniides /clonic and methyl malonic acids, and consequently the reac- 
tivity of the hydrogens of the methylene group in them : 

(1) Alalon-di-phenylamide. (7) Malon-di-^-naphthylamide. 

2 Ma on-di-p-tolylamide. (8) Malon-di-benzylamide. 

2) Malon-cb-m-tolylamide. (9) Malon-di-n-propylamide. 

(4) Malon-di-o-tolylamide. (10) 2^1ethylmalon-di-o-tolylamide. 

^ • 5-xylicUde. ( 11 ) Methylmalon-di-p-tolylamide. 

(6) Malon-di-a-naphthylamide. 


They all react with molecular sodium jnelding mono-sodium derivatives. 
In compounds (1) to (9), conversion of the group .CH 2 - into -CHNa- 
takes pl^e ; whereas in compounds (10) and (11), the conversion of the 
group .CH(CH.^). into -CNalCHg)- is effected. 

Malonomide, malon-mono-phenylamide and malon-mono-o-tolylamide 
remain unreacted. 

The above sodium derivatives are comparatively more stable than 
those of the amides of cyanacetic ester (Naik and Shah, J. Itidian Chem. 
Soc., 1931, 8. 4r>). 

The stability of the sodium atom in the above compounds has been 
fully studied. When boiled with water, compounds (1) to (8) suffer slow 
decomposition, the velocity of hydrolysis varying with the groups attached 
to the nUrogon marked with an asterisk in the following formula : 

H 2 C : (C0NHR)2. The sodium derivatives of (10) and (11) are hydro* 
Ij-zed more rapidly than the above ones. 


86. The velocity of reduction of the chlorines substituting 
the hydrogen.s of the reactive methylene group •CH 2 "» 
in compounds of the type Cl 2 C(CONHR) 2 . 

R. K. Trivedi and C. M. Mehta, Baroda. 

The velocity of reduction of the chlorine atoms was studied by 
treating the following compounds by means of hydriodic acid generated 
through the action of HCl on KI (Kurt Meyer, J. Chem. Soc., 1921, 119, 
951, 305). 

(1) Dichloromalon-di-phonylamide. (10) Dichloromalon-monochloro* 

(2) Dichloromalon-di-p-tolylamide. phenylamide. 

(3) Dichloromalon-di-m-tolylaraide, (11) Dichloromalon-mono-p-tolyl* 

(4) Dichlorornalon-di-o-tolylamide. amide. 

(6) Dichloromalon-di-l ; 3 ; 4- (12) Chloromethyl chIoromalon*di- 

xylidido. phenylamide. 

(6) Dichloromalon-di-/9-dichlomaph-(13) Chloromethyl chloromalon*di* 

thylamido. p-tolylamide. 

(7) Dichloromalon-di-hoptylamide. (14) Chloromethyl chloromalon-di-o* 

(8) Dichloromalon-di-propylamido. tolylamide. 

(0) Dichloromalon-di-benzylamide. 

The velocity of reduction of chlorines is represented by curves, plotting 
the time of heating along the abscissa and the percentage reduced along 
the ordinates. It was observed from the nature of the curves of the 
above compounds that the velocity of reduction goes on increasing from 
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(1) to (5). This is attributed to the nature of the groiips attached to t}»e 
carbonyl ^oups between which the -CClo- complex is situated, as well 
as to the insertion and the position of the methyl groups in the phenyl 
nucleus. In each case the velocity of reduction is considerably lowered 
when 60% of the total chlorine is reduced. 

The curves of the compounds (7), (8), and (9) indicate that when the 
radicals attached to the carbonyl group carry an aliphatic chain, the 
velocity of reduction, is increased. If the chain is shorter the velocity 
of reduction is decreased. 

Compounds (10) and (11) show a drop in the velocity of reduction 
which is due to the presence of only one heavy radical in the complex. 

The remarkable decrease in the velocity of reduction of compounds 
(12), (13), and (14) is attributed to the presence of the -C1CH2* grouping. 

87. Oxidation of alcohols by means of nitrogen peroxide. 

P. S. Vakima and C. Satyanarayan, Benares. 

^^^\en methyl, ethyl, propyl, tsopropyl, butyl, isobutyl, amyl, and iso- 
amyl alcohols are treated with lutrogen peroxide either alone or in presence 
of substances such as vanadium pentoxido, thorium oxide, cerium oxide 
and mercuric nitrate, alkyl nitrates are the main products obtained ; 
but when these alcohols are brought in contact with nitrogen peroxide 
in the gaseous state, specially in presence of vanadium pento.xide, thorium 
oxide, cerium hydroxide, and mercuric nitrate, varying yields of the cor- 
responding acids are obtained. Vanadium pentoxido gives the best 
yield of tho acids, 85% from ethyl alcohol. 75% from prop^•l alcohol, 
73% from tVopropyl alcohol and teobutyl alcohol, 72% from biityl alcohol 
and 61% from normal primary amyl alcohol. 


88. Studies on the addition of hydrogen halides to unsaturated 
conjugated systems. 

S. N. Ganguli, Kasauli. 

1. Addition of hydrogen bromide to butadiene leads to the produc- 
tion of 1 : 4-bromobutene-2 only. 

2. Addition of hydrogen chloride to butadiene leads to the formation 

of two isomerides, namely (a) 1 : 4-chlorobutene.2 and (6) 1 ; 2-ehloro- 
buteno-3. 

The properties of these addition products have been compared with 
authentic specimens of the same prepared synthetically, in order to settle 
their constitution and thereby to locate the position of the new entrants. 

. , explanation has been advanced to interpret the results obtained 
m tho light of tho modem concepts of tho electronic theory of valency. 


89. The action of malonic ester upon f^opropylidene malonic 
ester. 

P. C. Guha and V. K. Stjbramanian, Bangalore. 

Molecular proportions of aodio -malonic ester and i^opropylidene 
on being heated m a sealed soda water bottle at 160-60° 
yielded a product, the water soluble portion of which on 
acidi6catioa gave on oil. The aqueous sodium carbonate extract of tho 

a^8ohd“''mn''“ l 07 '>“'n 1 crystallization from alcohol gave 

toVL ^carba.on« and Beema in all probability 

i.lAT. sodium carbonate treatment, wopropyl- 

idene dunalomc ester could be smoothly distilled. Action of alky&ne 
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clihalidos on the 
dimalonic ester is 


disodium and magnesium derivative of wopropylideno 
under investigation. 


90. On cyclization of methylene dimalonic ester. 

P. C. GU'HA and V. JC. Subramanian, Bangalore. 

Methylene dimalonic ester (1 mol.) on being heated on a water-bath 
for 4 hours witJi alcoholic sodium ethoxide (1-2 mol.), and the product 
being worked up, gave an ester, b.p. 115-1873 mm. It gives colouration 
with ferric chloride and a solid derivative with phenylhydrazine. Work 
IS in progress to elucidate the structure of the compound. 

91. Halogenation. Part XIX. The effect of ultraviolet 

light on the halogenation of some aromatic hydi’ocar- 
bons. 

P. S. Varivia and R. Pichai, Benares. 

Benzene, toluene, o-xylene, m-xylene, jo-xylene and pseudocumene 
have been brominated in ultraviolet light either alone or in presence 
of halogen carriers such as aluminium-mercury couple, pyridine, iodine, 
iron filings, red phosphorus, aluminium chloride, etc., additive as well 
as substitution products — substitution in the side-chain as well as nucleus 
— have been obtained in varying yields. 

92. Halogenation. Part XVTII. Bromination of toluene. 

P. S. Varma and A. Krtshnamurthy, Benares. 

Bromination of toluene has been carried on exhaustively in sunlight 
alone, or in sunlight in the presence of substances such as aluminium 
dust, aluminium chloride, aluminium-mercury couple, stannic chloride, 
lanthanum chloride, yttrium chloride, zirconium oxide, thorium chloride, 
cerium chloride, load peroxide, red and yellow phosphorus, phosphorus 
tribromido, vanadium trichloride, yellow sulphur, selenium, telhurium, 
uranium nitrate, molybdic acid, manganese chloride, potassium perman- 
ganate, chromic oxide, iodine, nickel bromide, palladium chloride, iron dust, 
ferric chloride, and ferric bromide. In accordance with the effect produced 
on bromination, the above substances can be divided into four classes : 

(i) those that have no effect on bromination at all, i.e. the products 
obtained being the same as those obtained in sunlight alone ; 

(ii) those that yield only p-substitutod nuclear compounds with a 
certain quantity of the side-chain substituted halogen 
derivatives ; 

(iii) those that yield both o- and p-substitutod nuclear compounds 

only, the p-aubstituted derivative predominating in some 
cases and the o-substituted in others ; 

(iv) those that yield both o- and p-substituted nuclear derivatives 

ets well as side-chain substituted ones. 


93. Bromination of substances containing two aromatic 
nuclei. Part III. Bromination of substituted phenyl 
salicylates. 

y. I. Rarowala and G. V. Jadhav, Bombay. 

In continuation of previous work {Proc. Ind. Acad. Sciences, 1936, I, 
and J . Indian Oliem. Soc., 1036, 12, 80) p-oresyl salicylate, p-nitro- 
phonyl salicylate, and p-chloro-phenyl salicylate were prepared and 
brominated. The brominated compounds were purified and found 
identical with p-cresyl-fi-bromo-salicylate (m.p. 96-90*), p*cresyl 3 : 6- 
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clibroino-sftlicylato (m.p. 151'^), p-nitro-phenyl-5-bromo salicylate (m.p, 
213 ) aud/i-chloro-phenyi-o-bromo salicylate (m.p. 102-104°). The above 
o.sters were prepared for identification from 3-brorao-and 3 : o-dibrorno sali- 
cj’lic acid and the different cresols and phenols. The above results show 
the strong directing influence of the OH group in the salicylic acid nucleus 
over that of CH;{ and Cl group apart from the deactivation caused by 
the presence of the nitro group in p-nitrophenylsalicylate. 


94. o-Aldehydo-carboxylic acids. Part III. A synthe.sis of 
4 : o-rnethylene-dioxyphthalaldehydic acid. 

S. N. CuAKitAVARTi and j\f. SwAAtENATnAN, Annauialainagar. 

4 . o-Motliylenedioxvphthalaldohydic acid, for the synthesis of which 
an unsuccessful attempt was made in 1927 by Stevens and Robert.son {J. 
Chem. Soc., 1927, 2791), htvs now boon sj-nthesized from 4 : 5-methylenedi- 
o.xyhomophthalic acid, winch in its turn was prepared from piperonal 
through the corresponding hydrindone. 4 : o-Mothylenedioxyhomophthalic 
acid on oxidation with .selenium dioxide in benzene solution gave the corros- 
pomling phthalonic acid, the aniline derivative of which on being boiled 
vwtji dry xylono was trsnsformccl into : o-ioothylonodioxvphthal- 

alclehycUc Acid« m,p. 187"^. The latter on. hydrolysis gave 4 ; 5-methy- 
lenedio.x^^hthalaldehydic acid. m.p. 167°. The aldehydo-acid on reduction 
with sodium amalgam gave 4 : 5-methylenodioxyphthalide, m.p. 189°, 
which was also obtained by decarboxylating 4 : 5-mothylenedioxvphthal- 
idecarboxylic acid, m.p. 223% obtained by the reduction of 4 : 5-mothv- 
lenedioxj'phthalonic acid. 


95. On some polybasic acids. 

P. K. pAtTL. Calcutta. 

The following experiments were performed in order to prepare some 
S)chinellic^id°'^^'^*^^ which were required in a scheme of synthesis of 

m-Crcsol was condensed with chloroform in presence of caustic soda 
solution giving rise to 2-hydroxy 4-methyl benzaldehyde (b.p. 219°-221°1 
which methyl iodide. The 2.methoxy 4-methyl 

“253°) thus obtained was condensed with malonic 
acid to yield the corresponding cinnamic acid derivative (m.p. 2 U°- 212 °) 

This was then reduced to the hydrocinnoinic acid derivative (m.p. 95°) 

verifilJrhv 2-methoxy-4.methyl-benzaIdehyde has been 

^ 5y Its synthesis from methoxy-m-cresotinio acid, which was in 

(bT «n? 143°)— nitrile (m.p. 7 1°)— aldehyde 

jol -252 ) and cumamic acxd (m.p* 211^-212’^). 

96. The synthesis of coumarins and chromones from phenols 

and ^-ketonic esters; Coumarins and chromones from 
4 ■ chloro- 1 -naphthol . 

I). Chakhavarti and P. Bagchi, Calcutta. 

-Soc of Dey and Laksminarayanan (J. Jiidian Ohem. 

c>oc.^ 1U42» 9, I5d), who obtained a cliromone bv condeiiAinrr P nAnht>i/^i 
vv.th acetoacetio eater using H.SO, as conclenarng“ge„t L" d the 
vatiens of one of us (Chakravarti, J. Indian Ghem?kc Wi2 9 32 

Silent- method rine“^ yield chromones accordi^ to' 
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(Pechmann’s reaction) or phosphorus pentoxide (Simonis* reaction). 
In the presence of sulphuric acid coumarins are always formed, but the 
yield diminishes markedly with a heavier substituent in the acetoacetic 
ester molecule. When phosphorus pentoxide is used 4 >chloro>l-naphthol. 
gives coumarins with unsubstituted acetoacetic ester, but C-methyl-, 
C-ethyl-, and other C-alkyl-acetoacetic esters give a good yield of chromones 
forming characteristic styryl derivatives. 


97 . Preparation of higher fatty-acyl derivatives of a-naphthyl- 

amine. 

P. S. Varma and C. Srtnivasmtjrthyachar, Benares. 

Attempts have -been made with success for the preparation under 
ordinary conditions of caproic, caprylic, lauric, myristic, palmitic, and 
stearic acid derivatives of a-naphthylamine which have been obtained 
before by heating at high temperatures in sealed tubes. 

98. Studies in the chemistry of amidines. 

A. P. Khanolkar and T. S. Wheeler, Bombay. 

By condensing benzotrichloride with m-toluidine in nitrobenzene, 
di-{m-tolyl)-benzamidine was obtained. With chloroformic ester it gave 
a product of the formula C0H5C( .-NCoH^CHa) (•NC6H4CH3) (COOEt). 
Di-(m-tolyl)-ben2amidine, di*(p-njtro-phenyi)*benzamidine and di-(m*nitro* 
phenyI)>benzamicUne were methylated and methyl derivatives obtained. 

On oxidation, diphenyl-benzamidine gave a compound of the cons- 
titution [CflHgC ( : NCoHg) (•NC6H5)]2. 

N'-[i)-nitrO‘phenyl)-N -{^•methoxy-phenyiybenzamidine, N'-idi-m-p- 
methyl-phenyl)-N-{p-nitrophenyl)-bemamidine, N'-{Ta-niiropher^yl)-N-{p- 
nitro-phenyiybenzamidine have been prepared. The tautomerism of the 
amidines is being studied. 

99. Studies in the chemistry of amidines. 

S. P. JoSHi and T. S. Wheeler, Bombay. 

( 1 ) Di-{p-ch]oro-phenyl)-benzamidine, ( 2 ) N'-(p.chloro-phenyl)-N- 
(phenyl)-benzaiuidine, ( 3 ) N'-(p-ethoxy-phenyl)-N-(p-ohloro-phenyI)-ben- 
zamidine, have been prepared and methylated. Xnchcation of the forma- 
tion of two methyl derivatives has been obtained with ( 2 ) and ( 3 ). The 
tautomerism of other unsymmetrical amidines is being investigated. 

100. Styryl-amidines. 

R. C. Shah and M. M. Sidiki, Bombay. 

As styrj'l-amidines have not hitherto been prepared, a number of 
typical styryl-amidines, which wore also required in cozmection with other 
work, have been prepared for an examination of their chemical properties 
by condensation of cinnaraanilidea ^vith arylamines in the presence of 
phosphorus trichloride. The following amidines hove been obtained : 
Diphenyleinnamamidino, phenyl-p-tolyl-cinnamamidine, phenyl-o-tolyl- 
cinnomamidino, phenyl-m-tolyl-cinnamoroidine, phenyl-p-methoxy- 
phenyl-oinnomomidino, phenyl-p-ethoxy-phenyl-cinnamaimdine, pi*(p- 
methoxyphonyl) cinnomamidine, di-(p-ethoxy phenyl) cimmmamidiiw. 

All the amidines ore yellow crystalline solids. Some reactions of the 
amidinos including brominotion and reduction have been studied. 
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101. Imido-chlorides. Condensation of iV^-phenylurethane with 

benzanilideimidochloride. 

R. C. Shah and H. P. Ghadiau, Bombay. 

Denzaiulicleimido-chloride, when condensed with the sodium deri- 
vative of A^-phenylurethano in ethereal medium, gave the condensation 
product phonyliminobenzyl-AT-phenyl urethane, m.p, 86°, w'hose consti- 
tution was proved by its synthesis from diphenylboazamidino and ethyl 
chloroformate. Various reactions of the condensation product have been 
studied. The action of bromine gave a dibromo addition product, and 
the action of aromatic aminos gave characteristic derivatives. It is 
easily hydrolyzed by liydrochloric acid into bonzanilide and phenyl- 
urethane. !^duction by aluminium amalgam yielded the reduction 
product, which is readily and smoothly hyrdolyzed to give benzaldehyde in 
almost theoretical yield. This provides a valuable new method for the con- 
v'ersion of an aromatic carboxylic acid into the corresponding aldehyde. 

102. Imido-chloride.s. Reactions of oxanilideimidochloride. 

V. R. Heeramaneck and R. C, Shah, Bombay. 

Oxanilide-imido-chlorido was prepared according to the method 
of Bauer 1907, 40, 2653). With aniline it afforded the corresponding 

diamidine, m.p. 160-158° (hydrochloride m.p. 242°). On condensation 
with ethylsodiomalonate in toluene, it gave the condensation product, 
m.p. 128-130°, which has been cyclized by the action of heat into 4 : 4'- 
dihydroxy-3 : 3'-dicarbethoxy-2 : 2'.diquinonyl, m.p. above 300°. Con- 
densation with the sodium derivative of urethane, yielded a crystalline 
product, which is being investigated. 


103. Condensation of epichlorhydrin with resacetophenone. 

D. R. Nahkabni and T. S. Wheeler, Bombay. 

In continuation of the work with glyceryl chlorhydrin described 

l^t year, the above condensation was investigated and found to give 

three et^rs UAcler suitable coaditiozxs : chlorhydrin etheti mono-glycide 

ether, ^-glycide ether* The former two gave on hydrolysis the mono* 

ether obtain^ in the condensation of glyceryl chlorhydrin wdth resaceto- 

phenone. These ethers can bo converted into one another under suitable 
conditions. 

The c^lkones obtained from the mono- and di-ethers from the latter 
condensation, gave on treatment with selenium dioxide mono- and d». 
flavones, while with hydrogen peroxide they gave mono- and di-flavonola. 


104. Reactivity of ??'anisylidene-p-methylacetophenone. 

S. M. Nadkarni and T. S. Wheeler, Bombay. 

(II) of 4-methoxystyryl.p.toIylketone (I) gives when 
heated with methyl and ethyl alcohols a.p-toluoyI.a-bromo-/3-4.methoxy- 
fl “-*^oIuoyl-a-bromo-)3-4-mothoxyphoi^W- 

^-ethoxyethane (IV) respectively. With excess of bromine, ^ yiel^ 

the dibromick of 4-methoxy.3-bromo.8tyryl-p.tolylketone (V), which 

with methyl ^d ethyl alcohols gives respectively a-o-toluovl- 

L\olvlkfltoo^vTT?^ acetone gives 4-methoxy.3-bromo.8tyiyl- 

constitution of which will be conOrmed by its 

?rn ^■‘>^?™o-p-am8aIdehyde and p-methylacetophenone. 

ilXl “;^f\*oyI-a-bromo./S-4.methoxyphenyIethylon6 

(IX) and It 18 also obtomed by heating (III) or (IV). (V)*^ with pyridine 
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gives 


is also 

vtlH by heatmg (\I) or (MI). (II) and (V) with KCN in alcohol 

>ield /5-p-toluoyl-a-4.rnethox;>T)lienylpropiomtrjle (XI) and fl-n-toluoyl- 
a-4.methoxy-3-bromophenylpropionitrile (XII) respectively. (XI) 

also obtained from (I) and HCN. ^ .. v ; 


18 


105. Keaetivity of piperonylideiie-p-methyl-acetophenone. 

A. jVr. Warrier and T. S. Wheeler, Bombay. 

The dibromide (I) of 3 : 4.meth5^1enedioxystyryl-p.tolyl-k©tone (II) 
hen boiled with methyl and ethyl alcohols gives respectively, a-p- 
toJuoyI-a-bromo./?.3 : 4-methylenedioxyphenvl-)?-methoxy*ethane (III) 
?T^r\ “*P-toJuoyl-a-bromo*^-3 : 4-methyIenediox3'phenyl-/9-©thoxy-ethane 

(1\ ). \\ ith excess of bromine, (II) yields the dibromide of 3 : 4-methyl- 

©nedjoxy-G-bromo-styryl-^).tolyl ketone (V). This with methyl and ethyl 
alcohols gives respectively, a-p-toIuoyl-a-bromo-/9.3 : 4.methyIenedioxy- 
6-bromo-phenyl-/3-methoxy-ethane (VI) and a./j-toluoyl-a-bromo-fl-S ; 4 - 
methylenedioxy-6-bromo-phenyI-)3.ethoxy-ethan© (VII). (V) with po- 
tassium iodide in acetone gives 3 : 4-methylenedioxy-6-bromo.styryl-p- 
tolyl ketone (VIII), the constitution of which is fixed by its synthesis 
from 6-bromo piperonal and ^?-methyl-acetophenone. (I) and (V) with 
pyridine give respectively, a-7>-toluoyl-a-bromo-/9-3 : 4-methylenedi- 
oxyphenyl-ethylene (IX) and a-p-toluoyl-a-bromo-^-3 : 4-methylenedioxy- 
6-bromo-phenyl-ethylene (X). (X) is also obtained from (V) by the action 

of one molecule of sodium methylate. (I) and (V) wth KCN in alcohol 
yield respectively, a-3 : 4-methylenedioxyphenyl-^-p-toluoyl-propionitrile 

(XI) and a-3 : 4-methylenedioxy-6-bromo-ph©nyl./8-p-toluoyl-propionitrile 

(XII) . (XI) has been sj-nthesized from (II) and HCN. 


106. Condensation of phenols with succinic anhydride. 

J. D. Raval and K. S. Narguhd, Ahmedabad. 

Various phenols have been condensed with succinic anhydride by 
Friedel and Craft’s method using acetylene tetrachloride as the solvent. 

Phenol gave y-keto-y : 2-hydroxy-phenyl-butyric acid, m.p. 146* 
identical with the acid described by Rosenmund and Schapiro (Arch. 
Pharm., 1934, 313). 

o-Cresol gave two products : (i) y-keto-y : 2-hydroxy-3-methyI- 

phonyl-butyric acid, m.p. 136®, (ii) y-keto-y : 4-hydroxy-5-methyl-phenyl- 
butyric acid, m.p. 184*. 

m-CresoI gave y-keto-y : 2-hydroxy-4-m©thyl-phenyl-butyric acid, 
m.p. 154®. 

p-Cresol gave y-koto-y : 2-hydroxy-6-m©thyl-ph©nyl-butyric acid, m.p. 
137®, identical with the acid described by Rosenmund and Schapiro 
{loc. cit.). 

The constitutions of the above keto acids were determined by first 
converting the phenolic group into the methoxy group and then oxidizing 
the methoxy compound. All the acids were characterized by the pre- 
paration of derivatives, such as methyl ester, ethyl ester, phenylhydra- 
zones, etc. Further work on the condensation of substituted phenols 
and naphthols is in progress. 


107. Condensation of nitro-phfhalic anhydrides with phenol 
and anisole. 

P. C. Mitter and P. C. Datta, Calcutta, 

3-NitrophthaIic anhydride condenses with phenol, in presence of 
aluminium chloride, giving 3-nitro-2 ( 2 '.hydroxybenzoyl)-benzoic acid. 
On reduction, followed by diazotization and ring closure, it gave chrysazin. 
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Curiously enough, 4-mtrophthalic anhydride could not bo condensed with 
phenol under the same conditions. 

3-NitrophthaIic anliyclride condensed readily with anisole, gi\'ing 
two products, among which 3-ni<ro*2 (4'-methoxybenzoyl)-benzoic atiii 
j>redommate8. With 4-ixitrophthHlic anhydride an*d aiiisolo a niixtiiro of 
•l-nitro-2 {4'.mothoxybeuzoyl). benzoic acid and 5-nitro.2 (4' methoxv- 
benzoyl)-benzoic acid is obtained. 


108. Studies in the t^oflavone series. 

P. C. Fitter and S. S. Maitra, Calcutta. 

^-Resorcylaldehydo cUmethyl etlior condense.s with hippuric acid 
in pres»n<^ of sodium acetate and acetic anhydride giving an azlaetono, 
m.p on hydrolysis gave 2 : 4.dimethox\Tphonvl pyruvic 

acid, m.p. Io6 . This was converted over its oxime, m.p.' 145®, into 


0.1 conversion into t>oflavono bv treatment 
with ethyl formate and molecular sodium failed. On heating with sodium 
acetate and acetic anli.t-dride, followed by hycbolysi.s, wo obtained 2- 
methyl-o : 7-dihydroxy-2 4'.dimethoxy-}>oflavono, m.p. 213-214®. 

109. Condensation of bromo-salicylaldehydcs ^vitli phenols and 

amines. 

K. S. Venkat Raman and P. S. Varma, Benares. 

The condensation of aldehydes with phenols has been previously 
studied by severol mvestigators. By condensing 1 molecule of the al- 
dehyde wnth 2 of the phenols in presence of sulphuric acid 

(d. 1-840) at about 100 , Sen and Sinha (J. Amer. Chem. Soc., 1923, 2984) 

fluorones at one stage. In the present paper 

cAnHA and 3-bromo-6-nitro.salicyIaldehyde8 have been 

phenols like resorcinol. p>TogaIIol, etc. and phenolic 
® acid according to the above method. The condensation 
products are pnerally fluorescent and possess dyeing properties. These 
colom- brommation yield compounds whicli are much deeper in 

thvl been condensed with 2 molecules of dime- 

Lwi ?i <l^ethyl.ttmlinee m presence of fused zinc chloride or concenlrateti 

triphenyl methane dyes. The leuoo bases are 
green in colour and these on oxidation give green ilyes. 

110. The condensation of aldeh3'des \vith malonic acid in the 

presence of organic bases. Part IV. The condensation 

formation of piperonai-acrylic 

K. C. Pandya and T. A. Vahtdy, Agra. 

In the studies of the condensation of piporonal with malonic acid 
m the presence of traces of pyritUne, the yield of tlio unsaturated acid 

934 "y?^825> ^rconH cLW SZ , 

Itfd4, ij, 82o). The condensation has now been investicated in the 

presence of a largo number of organic bases and alS of 3morJa and 
aIdiUiT“? (Knoevenagel). The organic bases tried were: 

0-25 mole aleo m the case of piperidiner^ Good yields, np^t^T^tem 
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obtained. The piperonylacrylic acid, even after repeated purifications, 
melted at 242 (decomp.), and its identity was confirmed by analysis. 
Ihe m.p.s recorded by earlier workers were lower (c/. 232®. Lorenz. Ber. 

it’ Ohem. iSoc., 1891, 152; 232®, Dutt, J. Indian 

Chem. Soc., 1925, 7, 300; 240°, Kurien, loc. cit.). 


111. Interaction of sulphury! chloride "with compounds con- 
taining two aromatic nuclei. 

D. R. SuKHATANKAR and G. V. Jadhav, Bombay. 

described last year (Ind. Science Congreasy Chem. AheUy 
I94>5» 31) has been extended to the benzoyl derivatives of p-phenetidine, 
p-anisidine, m-xylidine, and naphthylamines. 

Sulphuryl chloride acts as the chlorinating agent in each case and 
clilorine enters the basic nucleus. The nitro benzoyl derivatives of 
o, in, and p-toluidines have also been investigated with similar results. 


112. Derivatives of hydroxy-naphthoic acid. 

S. N. Rao and G. V. Jadhav, Bombay. 

Extending the work previously communicated, chlorination and 
bromination of l-methoxy-2-naphthoic acid was carried out. The 
constitutions of the resulting products have been established and a number 
of derivatives prepared. 

Bromination of the arylamides of l-hydroxy-2-naphthoic acid was 
carried out in stages when mono- and dibromo compound were obtained. 
The constitutions of these compounds have been confirmed by synthesis. 

113. Action of hydrogen sulphide on chalcone oxides. 

Miss B. N. Katrak and T. S. Wheeler, Bombay. 

When chalcone oxides are heated with H 2 S, the oxide ring is opened 
and hydroxy-mercaptan derivatives are formed. An examination of the 
products obtained in this way from a number of chalcones is in progress. 

114. Chalkones and flavones from 2-acetyl-resorcmol. 

I. Z. Saiyed and T. S. Wheeler, Bombay. 

2-Acetyl-resorcinol has been condensed with benzaldehyde, sali- 
cylaldehyde and o-chloro-benzaldohyde in presence of alkali. The 
condensation products are mixtures of chalkones and fiavanones. The 
condensation of acetyl-/3-methyl-umbeILiferone wth various aldehydes 
is also being examined. 


115. Additive compounds of chlor-acetic acids with a few 
amines. 

K. S. Venkat Raaian, Benares. 

When warm benzene solutions of o-chloro-aniline, p-chloro-aniline, 
and /3-naphthylamine are treated with mono-, di-, and trichloracetic acids 
in the same solvent and allowed to cool, needle-shaped crystalline additive 
compounds are obtained. The readiness with which the pure additive 
products could l>o prepared and their sharp m.p.’s make them useful 
for the identification of these omines. All the compounds are white 
turning grey on exposure for a long time, difficultly soluble in the ordinary 
solvents, easily soluble in alcohol and water. Strong alkalis generate 
the respective bases. 
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116. The action of caustic alkali on 7-hydroxy-coumarin-4- 

acetic acid. 

N. V. Bhide, Poona. 

While trj’ing to prepare p-{2 : 4-dihydroxy-phenyl)-glutaconic acid 
by the application of Limaye and Shave’s method {J. Indian Chem. Soc., 
1931, 8, 139) to resorcin, it was observed that 7*hydroxy-coumarin-4* 
acetic acid titrated apparently as a dibasic acid owing either to the OH 
group taking part in the titration or the opening of the pyrone ring. To 
decide this point the silver salt of the acid was prepared. This after 
treatment with methyl iodide gave the methyl ester of 7 -methoxy-coumarin- 
4-acetic acid, m.p. 121®-122'’, which on hydrolysis gave the known 
7-methoxy-coumarin-4-acetic acid, m.p. 187*— 190'*, wliich titrated as a 
monobasic acid and, on decarboxylation, gave the methyl ether of 4- 
methyl-umbelUferone, m.p. ICO* showing that the OH group took part 
in the titration. 

Next the acid was boiled with 2N'Caustic soda before preparing the 
silver salt. Still the same results were obtained on methylation, etc. ; in- 
dicating that the structure assigned to the silver salt by Dey {J. Chem. Soc., 
1916, 1632) as the disilvor salt of p-(2 : 4-m-dihydroxy phenyO glutaconic 
acid does not seem to represent the fact. It should instead be represented 
as the disilver salt of 7-hydroxy-coumarin-4-acetic acid. The work is 
being continued. 

117. The reactivity of conjugated systems. Part VII. Con- 

densation of 1 : 2-diketones with cyanoacetamide. 

Chittaranjan Bauat and Basudeb Banerjee, Calcutta. 

This typo of reaction has not been undertaken so far, except in the 
case of bonzil (MacKae and Kuchnem, J. Afner, Chcm. Soc., 1930, 52, 
3379), where the absence of a labile hydrogen atom precludes the formation 
of an enolic phase, and consequently it reacts purely in the ketonic form 
in the usual way. 

In the course of the present work the condensation has been carried 
out with such 1 : 2-diketones that possess an enolic phase, e.g. o- 
cyclo-hoxane- and. o-cycfo-pentane-dione, diacetyl, etc. The reaction 
proceeds in the manner described in earlier works of this series, the 
ethylenic linkage getting preference over the ketonic, such that the 
primary addition takes place at the ethylenic bond follow'ed by the elimi- 
nation of water between the enolic hydroxyl and tho amino groups. That 
one of the ketonic groups is left intact is proved by the formation of 
semicarbazones from the condensation products. The work has also 
been extended towards ortAo-quinones, e.g. phenanthraquinouc, aceuaph- 
thaquinone, etc. Here, however, the condensation takes place through 
the ketonic groups only for reasons stated above. 

118. On a new synthesis of «>ochrysofliu*en and chrysofluren. 

Nripendranath Chattebji, Calcutta. 
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Ethyl l'a-naphthyl.2-methyl-2-carboxy-cuciohexanol (bn 220®-25“/ft 

obtained by the action of a-na^thyl^S^gnes,^ bro^de 

^ ethyl 2-methyl-2-carboxy-c^c/ohexunone. This on dehydration by 

?eX" %T‘*^2 "o^' 2S l-“--P*^thyI 2-n,ethyI-2. Jrb“ ^ 

xieAene vD*p. JIU —JJO /6 nun.)* The acid 9 ^*;® OAf^o/p^ v 

obtained on hydrolysis was subjected to the action of zinc chloride (anhy- 

Q25-/4 “ethyl-tnhydro-peri-bcnzanthrone was obtained (b.p. 215"- 

nf r.it T that the product obtained by the reduction 

of peri-bonzanthrone derivative by means of P and HI will give the 

roquned isochrysofiuoren (I) on heating with selenium. Similarly it 
IS expected tliat from ^-naphthylbromide and ethyl 2 -methyl- 2 -carboxy- 
cycfohexunone chrj’sofluoren (II) will be obtained/ ^ ^ 


119. Formation of quinol sulphonic acid and dithionic acid 
during hydroquinone development, 

K. M. Pandalaj, Bangalore. 

Opinion has been divided regarding the formation of quinolsulphonic 
dithionic acid m developing solutions. The results of Pinnow 
(IJIJ), Borsch and Andreson (1900), and Dodgson (1914) have now been 
couhiroed by the actual isolation of quinolsulphonic acid as ita sodium 
salt (OoHftOrjSNa) from developing solutions on use as white leaflets 
crj'stalhzmg from methyl alcohol. The substitution of SO 3 H groups 
m the benzene nucleus in this case is probably an instance oV ‘indirect 
addition’ (c/. Wohler, 1844): 

C 6 H 4 O 2 + H2S03^C6H3(0H)2S03H. 

But IVIees and Sheppard (1902) are inclined to the view that dithionic 
acid is formed according to the equation : 

C6H402 + 2S02 + H20->C6H4(0H)2 + H2S206. 

Several workers have failed to obtain dithionic acid, which must evidently 
be due to (t) the extreme instability of dithionic acid^ and (n) the quantity 
fonned being very minute. The writer was able, however, to obtain 
this acid as the barium salt, but only on one occasion. Nabl (1901) 
considers the formation of dithionic acid as probable. 


120. Studies in bridge formation. 

P. C. Guha, Bangalore. 

The bridging of succinosuccinic ester with methylene iodide ajid 
ethylene bromide was first tried by Baeyer (Bcr., 1892, 25, 2123), evidently 
without success. 

Dry sodio-derivative of succinosuccinic ester when boiled under 
reflux during 72 hours with ethylene and trimethylene bromide yields the 
expected bridged compounds, m.p. 112" and 132". That the reactions 
have not taken place in the enolic phase is proved by the fact that the 
bridged compounds give disemicarbazones. The bridged esters can be 
converted into the corresponding diacids by boiling with 60% HCl. 
It is interesting to note that the bridged diesters and the diacids cannot 
bo easily docarboxylated, and this behaviour is in marked contrast to 
that of succinosuccinic ester which gives 1 : 4 .diketohexamethylene 
on being heated with water at 200 ". 

Tho compound obtained by the action of iodine or bromine on succino- 
Kuc'oinic ester and to which a bridged structure was given before (Gaind 
and Gulia, Set. Cong. Abstracts, 1934) has been proved to be dihydroxy 
tor|)hthalic ester. This obsorviition is important because it proves the 
instability of Dewar’s structure of benzene which immediately on formation 
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by the present metliod rearranges into the ordinary Kekule phase (c/. 
Ingold, J. Chem. Soc., 1922, 121, 1135). 

Tetramothyl* and dimethyl-succinosuccinic esters are l>eing prepared 
by the action of sodium on as>-nT. dimethyl- and monomothyi-snccinic 
esters wliich aro expected to yield interesting bridged coinpoiuids. 


121. Synthetic experiments in the pinene group. Part I. 

Synthesis of ciapinononic acid and ketonojimone (4 : 0- 
diketonopinane). 

P. C. Guha and K. Ganapathi, Bangalore. 

A series of 8j*nthotic experiinent.s starting from norpinic acid ha\e 
l>ecn institxited with the object of synthesizing ]>iiione and its important 
dogradixtion products. Tm«.s-norpiuic acid, obtainofl by the method 
of Kerr with slight modifications, is converted by means of acetic aiihy- 
drido into cw-norpinic auh 3 'tlrido which xx'itli lui equimolecular quantity 
of sodium methoxide gives the .sodium dcrivativ'e of ci.s-norpinic acid 
monomethylestcr. The acid chloride of thi.s acitl ester, prepared hj’ 
treatment with thionyl chloride, furnished with zinc nxethjdifKlide cia- 
methylpinononate and a small amount of a solid, m.p. 72-74°. The ester ^ 
on hydrolysis yields cw-pinononic acid. 

Alethyl pinononate on treatment with sodium in toluene solution 
or sodium ethoxide in alcoholic solution smoothly* undergoes cj'clization 
yielding ‘ ketouopinone ’ (4 : C-diketonopinane) which exhibits all the 
properties of a ^-diketone and gives a copper derivative. The consti- 
tution of this compoimd is confirmed bj' hj’drolyzing it to pinononic acid 
with barj^a. Work is in progress for the reduction of this diketone to 
nopinono and nopinane. This is the first total s^mthesis of a bicyclic 
compound of the pinene series. 

122. Synthetic experiments in the pinene group. Part II. 

P. C. Guha and K. Ganapathi, Bangalore. 

As an alternative route to ketonopinone, cis-norpinic acid diethyl 
eater is condensed with ethyl acetate in presence of sodium whereby 
an oil, b-p. 66-67°/6 mm., and on undistillable product are obtained, the 
former exhibiting properties of a /5-ketonic ester. 

The synthesis of cie-A ; 4-dimethyl- 1 : S-diacetjdci/cZobutaue, which 
on dehydration is exj^cted to yield verbenone, has not so far been 
achieved from cis-norpinic diacid chloride by the action of either MgMel 
or ZnMel. In the former case, an undistillable neutral product with a 
strong terpene like odour and in the latter a neutral (probably a lactonic) 
product crystallizing in needles, m.p. 96°, together with an oil were ob- 
tauied, iioue of which gave semicarbazozxes* 

Another synthesis of nopinone through the following steps is in 
progress : cisnorpmic anhydride^ethyl norpinylmalonate-»-pinylnLalonic 
&c\d~^unsym. humopinic acid->-nopinono. 


123. Bicyclo-(l : 2 : 3)-octane-2 : 4-dione. 

P. C. Guha and S. K. Ranganathan, Bangalore. 

Sommler and Bartelt’s (Ber., 1907. 4596) l-acetylcyciopentane-3- 

carboxylic acid (I, R — H) obtained by oxidizing santene has been syn- 
thesized starting from cw-cycfopentane-1 : 3-diearboxylic anhydride. The 
groat difficulty attending the preparation of the starting material by the 
older methods has boon overcome by subjecting the cyclic tetra-ester to 
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the action of 50% hy<^ochloric acid resulting in the formation, in one 

CH2 CO 

I CH 2 CH2 

CH2 — CH CO 

(n) 

The monoacid monomethyl ester obtained from the cis anhydride by the 
action of methyl alcohol gives the corresponding acid chloride (p-toluidide, 
m.p. 118’5*) which furnishes the ketonic ester (b.p. 99-100®; I, R — CH 3 ; 
scmicarbazone, m.p. 138®) on treatment with ZnMel. The acid (I, R=H) 
huils at 145®/3 mm. (semicarbazone, m.p. 169®). The acid is identical 
with Sommler and Bartelt’s compound. 

Various experiments were conducted with a view to obtaining the 
interesting dilcetone (II) from (I, R=CH 3 ). The ester seems to be fairly 
stable to the action of sodium in benzene or ether solution, but in alcoholic 
solution, along with the acid (I, R=H) which is the main product, a 
small amoimt of the diketone (m.p. 123*5®) is formed which with semi- 
carbazide gives a solid, m.p. 224®. 

Experiments are in progress towards obtaining (II) in sufiBcient 
amounts to reduce it to homo-Tiorcamphor. 


stage, 01 cts and trans diacids. 


CH 


CH. CO CH3 

C H 2 


CH 


I 

- CH 


COOR 


(I) 


124. Experiments towards the synthesis of bicyclo-(0 : 3 : 3). 

octane. A synthesis of l-acetyl-cycZopentane-2-car- 
boxylic acid. 

P. C. Gttha and S. K. Rangaiiathan, Bangalore. 

With the object of synthesizing derivatives of the bioyclio compound 
(I), cis-l-acetyl-ct/cfopentane-S-carboxylic acid (II) has been synthesized 
as follows : 



CH - CO CHj 


CH — COOH 

(n) 


Perkin’s pentane -1 : 1 ; 6 : 6 -tetracarboxylio ester {J. Chem.Soc., ot, 244) 
was prepared according to the improved method of Guha and Seshadriengar 
{OurrerU Science, 1934, 3, 21), b.p. 196-202®/4 mm. The ester is smoothly 
cyclized with bromine to give a good yield of the pure ring tetraeater, 
b.p. 176-180®/4 ram. The ciscj/c^opentano-l : 2 -dicarboxylio anhydride 
was obtained from this after the method of Perkin. The monoaoid 
monomethyl ester gives the anhydride when distilled ; the monoaoid 
chloride boils at 107®/4 mm. The ketonio ester corresponding to acid 
(II) was obtained from it with ZnMel (b.p. 94®/3*4 mm. ; semicarbazone, 
m.p. 146®). The acid (II) boils at 142®/3 mm. (semicarbazone, m.p. 176 ). 

Komppa and Rohrmann’s (Annalen, 1934, 609, 269) . 0 ^ 

the anhydride gave only a small amount of a lactone b.p. 143-146 /26 
mm. but not the expected ketonio acid (II). ^ u » * • 

Experiments are in progress to effect ring closure of the ketonio 

ester corresponding to the acid (II). 
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125. Work on the s 3 Tithesis of thujane skeleton. 

P. C. Guha and S. K. Ranganathan, Bangalore. 

Ciscyclo propane- 1 : 2-dicarboxylic anhyride has been prepared with 
a v'iew to converting it into bicycZo-(0 : 1 : 3)-hexane>2 : 4-dione via 
the ketonic ester (c/. preceding abstracts). Experiments are descril>ed 
showing the action of malonic ester upon the anhydride, with a view to 
obtaining ultimately h\cyclo-{Q ; 1 : 3)-hexane-4-ono. 


126. Studies in bridge formation : Attempts to sjmthesize 

bicyclic terpenes of the thujane group. 

P. C. Gtjha artd N. K. Seshadriengar, Bangalore. 

All attempts to prepare solid derivative of tho bridged ester (c/. 
1935, Sci. Cong., Abstracts No. 106) proved futile although the unbridged 
ester gave solid derivatives with hydrazine hydrate (m.p. loG-57°) witli 
phenylhydrazino (m.p. 150°) with aniline (m.p. 262°) and with alcoholic 
ammonia (m.p. 226°). Controlled hydrolysis of this bridged ester by 
dilute acids and water under pressure has been studied and the resulting 
products are being investigated. Reduction of this bridged 2 : 6-cyc/o. 
hexanonedicarboxylic ester with zinc amalgam is in progiess. 

cycioHexanone-2 : 6-dicarboxylate on hydrolysis with 10% methyl 
alcoholic potash gives a compound, m.p. 126°. It is soluble in hot alkali 
but does not come down on cooling or on acidification. It docs not 
give any colouration with ferric chloride. 

127. Attempts to synthesize bicyclic terpenes of the thujane 

group. 

P. C. Guha and N. K. Seshadriengar, Bangalore. 

Ethyl cyck>peDtane tetracarboxylate (1:1, 2:2) has been prepared 
in a better yield and on being subjected to alcoholic sodium ethoxide 
treatment gave a liquid b.p. 106-1 10°/6 mm., a solid m.p. 162-63° (identi- 
fied as eyefopontane trans-l : 2-diacid) and another thick viscous undis- 
tillable liquid closely resembling the bridged eater described in the pre- 
ceding paper. These products are being further investigated. 

128. i\^or-caryophylIenic acid. 

S. K. Ranganathan aTid N. K. Seshadriengar, Bangalore, 

The recent investigations of Ruzicka, Simonsen and others (Helv., 
Chim. Acta, 1936, 18, 219; J. Chem. Soc., 1934, 1806; ibid., 1935, 632 : 
Chem. and Ind., 1935, 54, 161) have shown that norcaryophyllenic acid 
is 1 : l-dimethyl-cyck>butane-2 ; 3-dicarboxylic acid. A synthesis of this 
acid is possible by cyclizing 2 : 2.dimethylbutane.l ; 1 : 4 : 4-tetracarboxylic 
ester with bromine and subsequent hydrolysis followed by decarboxylation. 

Contrary to our expectations, the reaction of wobutylone dibromide 
with malonic ester in alcoholic solution gave ethane tetracarboxj'lic 
ester along with some xmreacted malonic ester. Heating the magnesium 
derivative of malonic ester with the halide in alcoholic solution under 
pressure gave a small amount of a high boiling ester. The rather low 
yield of this substance, together with tho announcement of a successful 
synthesis of nor^ryophyllenic acid by Rydon (CAem. and Ind., 1935, 
64p 316 ; tbtd.f 1935^ 64, 669) has made us suspend this investigation. 
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129. Action of alkyleiiedihalides on ettyl cyc/opentane-l-one- 

2 : 5-dicarboxylate. 

P. C. Guha and N. K. Seshadriengab, Bangalore. 

. Tlie action of ethylene bromide on the disodium and magnesium 
derivatives of the keto diester is described. The action of other dihalogen 
compounds is under investigation. 


130. Action of alkylenedihalides on ethyl cyc/ohexane-l-one- 

2 : 6-dicarboxyIate. 

P. C. Githa and N. K. Seshadrtenoar, Bangalore. 

Experiments are described showing the action of ethylene bromide 
upon the disodium and magnesium derivatives of oyclohexAiione~2 : 6- 
dioarboxylic ester. Investigation on the action of other dihalogen 
compounds, e.g. methylene iodide, trimethylene bromide, isobutylene 
bromide, etc. are in progress. 


131. Action of trimethylene bromide on acetonedicarboxylic 

ester : A new and more convenient method of syn- 
thesis of ethyl cyck)-hexanone-2 : 6-dicarboxylate. 

P. C. Guha and N. K. SESHADRrENGAR, Bangalore. 

The reaction of sodium or sodium ethoxide with acetonedicarboxylic 
ester is always attended with the formation of phenolic bodies (Jerdan, «/. 
Chem. Soc.^ 1887, 71, 1 100) and according to Perkin {J. Chem. Soc., 1887, 51, 
739; cf. \9'55 Sci. Cong. Abstracts No. 104) of compounds containing oxygen 
in the ring. Hence, it was considered desirable to try a milder metallic 
derivative. Trimothylene bromide reacts wth the magnesium derivative 
of acetonedicarboxylic ester to yield the expected ethyl cycfohexanone- 
2 ; O-dicarboxylate, b.p. 144*/3 mm., phenylhydrazone m.p. 160®. This 
now method is more convenient to work with and the yield compares 
favourably with that obtained by the older method (e/. 1935 Sex. Cong. 
Abstracts No. 106). 


132. On the action of ketones and ammonia on alkylene bis- 

cyanoacetic esters. 

P. O. Guha and S. K, Ranoanathan, Bangalore. 

Guareschi obtained aryl and alkyl substituted dicyanoglutarimides 
by condensing cyanoacetic ester with ammonia and ketones. The present 
investigation was undertaken with the object of synthesizing bicyclio 
compounds of typo (II) by the action of ammonia and kotones on alkylene 
biscyanoacotic esters of type (I). 


^CH(CN). COO&t 
(CH2)ti 



CH(CN), cooa 

(r) 



Methylene biscyanoacotic ester could not be obtained according to the 
method of Higson and Thorpe («/, Chem. Soc., 1906, 89, 1468) though 
repeated under various conditions for more than a dozen times, but the 
desired ester has been obtained in poor yield by the action of methylene 
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iodide on sodiocyaimcetic ester, b.p. 200-5* 2/5 mm. The above ester 
(1 mol.) condensed with acetone (I mol.) in presence of ummc^nia (3 mols.) 
to give a yellow crystalline substance, m.p. 250-59*. From a cold alkaliite 
solution of this substance on acidification was obtained a colourless 
crystalline solid, m.p. 272* (decomp.). Experiments on the preparation 
of bicyclic compounds of type (II) starting from ethylene biscyanacetic 
cstor are in progreaa. 

133. Synthesis of bridged ring .systems. 

Nripendr.4.nath Chatterji, Calcutta. 



CH 2 CM 


*lhe product of the interaction of ethyl sorliocyanoacetate and ethyl 
A 'tetrahydrobenzoato readily reacted with ethyl broraoacetate to give 
ethyl I -carboxy-cyc(ohexane-2*a-cyano succinate (b.p. 200*-210*,6 mm.), 
which on hydrolysis gave l-carboxy cyciohexane-2-succinic acid (gummy). 
The ethyl ester (b.p. 160*— 170*/6 mm.) of the above acid on conden- 
sation with granulated sodium give ethyl (0 : 3 : 4-bicyclo) nonan-2- 
one.3 : 4-dicarboxylate (b.p. 173*-l83*/7 mm.) which on hydrolysis 
furnished a koto-acid (gummy). The ester of the above keto-acid reacted 
with ethyl broraoacetate to give ethyl (0:3; 4-bicyclo)-noDan-2-hydroxy- 
2-acetato-4-<»rboxylate, It is expected that dehydration and catalytic 
reduction will give ethyl (0:3:4 bicyclo)-nonau-2-acatate-4-carboxylate 
winch will undergo ring closure in presence of sodium to yield a keto 
ester. The above compoimd (A) may be obtained by the reduction of 

the ketone that will be obtained after the hydrolysis of the above keto 
ester. 


134. Dimethylamino- and diethylamino-phenylimino-cam- 

phors — reagents for mercury. 

RIahan Singh and H. B. Dunnicliff, Lahore. 

The alcoholic solution (1%) of the dimethyl compound giv’es a deep 
scarlet colour with mercurous and mercuric salts. The diethyl compound, 
howove^ gives a deep violet colouration with mercurous and mercuric 
salts. The regents do not give any indication with Pb, Cu, Cd, Co. 

. ’ Fe*“, Ca, Ba, Mn (ous) and Mg salts. Bismuth salts give a faint 

pmk^loration along with a small amount of white precipitate. 

• re^tion can be used to detect 1 part of HgNOa or HgClo 

m 50,000 parts of water. A drop of Hg-salt gives a rich tunk spot which 
vanishes on exposure to the vapour of ammonia, but a drop of mercurous 
nitrate gave a fringe round a white spot. On exposure to ammonia, 
the spot changed to black. These experiments are being continued. 


135. Rotary powers of some substituted camphoranilic acids. 

Mahan Sinqh and H. B. Dunnicliff, Lahore. 

The paper describes the rotatory powers of 2'- and 4'-ethyl.. 3'- and 
4 -mtro., 3 . tod 4 -ammo-. 3'- and 4'.fluoro-, 3'- and 4'-aceto., and 
3 - and 4 .acotylamino-^mphoranilic acids. The effect of fluorine is in 
agreement with that of other halogen atoms. The amino- and aceto- 
groups m the para position produce an exaltation in the rotatory power. 
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136. Condensations of furil and furoin. 

A. C. SrRCAR and S. C. Guha, Calcutta. 

Benzil and benzoin are very well adapted for various types of conden- 
sations (Japp and Hooker, Chem. Soc.t 1884, T, 672; Japp and Robinson, 
ibid., 1882, T, 326 ; Anschutz and Geldermann, ibid.^ 1891, Aba. 725 ; Japp 
and Murray, ibid., 1894, T. 889; Japp and Meldrum, ibid., 1899, T, 1037, 
etc.). Many of these condensation products are very interesting both from 
the theoretical as well as practical point of view. It was therefore ex- 
pected that the heterocyclic compounds furil and furoin would also 
yield a scries of similar condensation products. In the present paper 
a large number of such condensation products have been described. 


137. Velocity of transformation of 1 : 3 : 5-triketones into 2 : 6- 

disubstituted 4-pyrones. 

C. W. Gubnis, W. B. Bhagbat, and S. S. Deshapande, Indore. 

The transformation of 1:3: 6-triketone such as diacetylacetone 
into dimethylpyrone with loss of water is supposed to be due to the 
dehydrating action of the solvent in which the reaction takes place. The 
authors, however, find that no such dehydrating conditions are necessary 
and that a triketone chcmges spontaneously into its pyrone in non-dehy- 
drating solvents in the presence of a catalyzer. The velocity of this 
change is measured and the reaction is found to be strictly unimolecular. 
Since the total change is the result of these changes, namely (o) tautomeric 
interchange between the keto and dienolic forms of the triketone, and (6) 
conversion of the dienol into pyrone, the equation 



a 


= k 


m 


a — X H- 


is derived on assumption that change (a) is rapid and reversible while 
(6) is slow and non-reversible. 

The study of transformation of acetone dioxalic ester, diacetylacetone, 
dipropionylacetone and benzoylacetyl acetone has shown the effect of 
the groups carbethoxy, methyl, etc. on the velocity constant of the 
reaction. The groups arranged in the decreasing order of their effects 
are 

C02Et > CoHs and CHg > CHg > C 2 H 6 . 


138. A modification of Guareschi’s synthesis for pyridine 

derivatives. 

Nirmaea^janda Paut, Patna. 

From tho product of the action of ammonia on benzaldehyde, aceto- 
acetic ester and cynnacetic ester, Guareschi isolated a compound, m.p. 
222-3® {Zentr., 1897, 927-28). In a later work {ibid., 1907, i, 332) he 
doscribetl tho reaction product as a mixture from which one compound 
(m.p. 225-26®) was definitely characterized as (I), while a second (m.p. 
220-7®) was supposed to bo derived from (I) and regarded as (II). 


Ph 

I 

R.OC.CH CHCN 

I I 

COOR CONH2 
(I) 


Ph 


Ph 


1 

CH 



HCij- 

/X 

CH2 

MeL^^OH 

CHjOC.Ocll 

NH 

c(OH)Me 

(ffl) 

(H) 




Section //, Chemistry. 


43 


To throw further light on the products of this reaction, it was thought 
advisable to couple the four reactants in pairs and to treat the resisting 
benzylidene-acetoacetio ester and cyanacetamide \vith a more suitable 
condensing agent. Thus N^th tliethylamure, only one condensation 
product, m.p. 222-23®, results in 68 % yield. Analysis showed it to l>e 
an addition product, but its properties could not be reconciled to structure 
(I), for it did not evolve any anunonia with boiling caustic socbi, but 
dissolved to be reprecipitated vdth a<‘id 8 . Koiling dil. HCl hydrolyzes 
it to phenyl-acetylbutyric acid. The substance is probably represented 
by the cyclic aldol structiirc derived from (I) (Karat, «/ . Indian Chcrn. 
iSoc., 7, 322). Boiling acetic anhydride instead of producing Guareschi’s 
compouixd (II) brings about an abnornml change yielding (HI) (Allen and 
Scarrow, Zentr., l»3o, I, 1869). Further work is in progi-ess to elucidate 
its constitution. 

Tho rooction been further exteudocl to aiiiitriles and it has l>een 
found that benzoacetodinitrilo and /).anisylacetodinitriIe give the i>roi:^r 
hydro xypjTritUne derivative corresponding to II, but p-toluacetodinit rilo 
yields again the abnormal addition product with cyclic aldo structure. 

139. Gastaldi’s 8>Tithesis of pyridines from pyrylium salts. 

Nirmalananda Palit, Patna. 

Gaataldi {Gazzeita., 1922, i, 169, 305) ha.s thrown considerable doubt 
upon the constitution of tho products of pyrkline derivatives synthesized 
by Meyer (J. pr. C/iem., 1908, 78, 497) by condensing dinitriles with 
arylidene ketones, in view of the fact that 2 ; 4 -diphcnyl* 6 'methylpjTidine 
prepared by him (Gastaldi) from the corresponding pyrylium salt was 
found to be different from the product obtained by Meyer by hydrolysis 
and decarboxylation of (I) 


Ph 



In order to clear up this controversy, tho s^mthesis of 2 : 4-diphenyl- 
G-methylpyridino was attempted by condensing / 3 -aminocrotonic ester 
with dibenzoylmethano without success. The condensation of styryl- 
phenylketone with acetoacotic ester according to Knoevenagel {Ber., 35, 
397), and treatment of tho resulting 1 : 5-diketono with NH 3 or hydroxyl- 
amine to close up the ring, also met with failure. Under different experi- 
mental conditions, the I ; 5-diketone exists in tw’o stereoisomeric forms. 

The corresponding 2:4: 6 -triphenyl derivative was easily obtained 
by Meyer’s reaction by condensing benzoacetodinitrile with O-ethylether 
of dibenzoylmethane, follow'ed by hydrolysis and decarboxylation, and 
was found to be identical wdth the compound obtained by Newmann 
(Annalen., 302, 240) by an 'entirely different method, thereby proving 
tho validity of Meyer’s mode of representation. 

140. On tho synthesis of Bz-tetrahydro-cinchoninic acid. 

Ujlaprasanna Basu, Calcutta. 

The present work has been undertaken with the intention of syn- 
thesizing a Bz-tetrahydro-cinchoninic acid which would be required for 
another purpose. Up till now a cbcarboxylic acid (1) has been obtained 
by hydrolyzing with a caustic potash solution (15%), the condensation 
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product formed by simply mixing ethyl /S-aminocrotonate with cyclo 
hexanone-2-oxalate thus : 



^Me 

II 

HC. cooet 



cooet 
cooet 


(I) 



first condensation product, ethyl 2-methyl-Bz-tetrahydro-quino- 
Iiiie-3 : 4-dicarboxylate, is a refracting yellow liquid, b.p. 19176 mm. 
This on hydrolysis gave the acid (1) as a crystalline solid, m.p. 272-73® 
\^'ith decomposition. Further work is in progress. 


141. Synthesis of quinoline derivatives. 

T. N. Ghosh, Bangalore. 

It has been shown in a previous communication (Ghosh, J. Indian 
Chem. Soc., 1934, 11, 27) that o-nitrobenzal-phenylthiohydantoin, on 
reduction, yields a quinoline derivative. The reaction has now been 
extended with other thiohydantoin derivatives and phenylhydantoin. 
The quinoline derivatives, so obtained, have similarity in structure to 
glyoxalinquiuolines (Narang- and Ray, d. Chem. Soc., 1931, 976) which 
possess antimalarial properties. 

Dicarbethoxythioacetylcarbamic acid reacts with hydrazine hydrate 
to form a pyrazolone derivative yielding, on hydrolysis, 3-carboxyimino- 
pyrazolone. The latter compound containing a reactive methylene 
group, reacts with o-nitrobenzaldehyde, and the resulting product, on 
reduction, yields a quinoline derivative with fused pyrazolone ring. 
Antipyretic properties of this compound will be studied later on. Work 
on the synthesis of similar quinoline derivatives from pyrazolones, obtained 
by the method of Woirall (J. Amer. Chem. Soc., 1923, 45, 3092) is in 
progress. 


142. Oxidation of qxxinoline-sulphonic acids. 

K. V. Bokxl, Ahmedabad. 

Oxidation of quinoline -8-sulphonic acid with alkaline KMn 04 gives, 
along with quinolinic acid, only a very small quantity of 2-amino-3-sulpho- 
benzoic acid (ZUrchor, Ber., 1888, 21, 180). 

If, however, quinoline-8-8ulphonic acid is first reduced, acetylated 
and then oxidized, the pyridine ring is preferentially broken, euad a 66% 


yield of an acid-di-potassium salt of (I)C^ 



COOH 

^./CO. COOH 
^ C0.CH3 

SO3 H 


( 1 ) 

( 2 ) 

(3) 


is obtained. 

Attempts to hydrolyze this with either concentrated aqueous or 
alcoholic KOH have boon so far unsuccessful. When boiled with concen- 
trated HCl (for half an hour), it was partially hydrolyzed, and an acid- 


COOH (1) 

mono-potassium salt of (II) CgHs — NHCOCOOH (2) was isolated : A 

^SOaH (3) 

small part is also further hydrolyzed with the formation of free amino- 
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Biilpho-benzoic acid, since (1) the aqueous solution gives the characteristic 
blue fluoi-esceuce, and (2) a small quantity of oxalic acid formed, is 
recovered. If boiling with HCl is continued for a longer period, the sub- 
stance (II) is completely docompo.sed. 

A similar oxicU^tion of acetyl-tetrahydro-o-quinoline-sulphonic acid 

is under investigation. 


143. On some isoquiuoline compounds. 

P. K. Paul, Calcutta. 

With a view to building up some isoquiuoline skoloton, having in 
the main that i>reseut in emetine, the present piece of preliminary work 
has been umiertaken with the following results. 

Homoveratric acid has boon condcitsed with formaldohydo and the 
resulting lactonor (m.p. 100"^) has been comlensed with ^-veratryl- 

othylaiuine, gi\’ing rise to a substance (rn.p. 1*2.’P) of tlie following cons- 
titution. 



The suitable condition for its ring closure into the corresponding 
isoquinolino derivative is being studied. 


144. Experiments on the synthesis of alkaloids belonging to 
chelidonine-chelerythrine group. Part I. Synthesis of 
a-naphthaphenanthridine, the parent substance of the 
group. 

S. N. Chakravarti a'lid M. SwAinNATHAN, Annamalainagar. 

A general method has been worked out by one of us (S. N. C.) for 
synthesizing the alkaloids belonging to chelidonine-chelerythrine group. 
In a series of preliminary exploratory experiments, we first attempted 
the synthesis of a-naphthaphenanthridine in the following manner : — 

/J-Benzoyl-a-phenylpropionic acid, prepared according to the direc- 
tions of Lapworth, was first reduced to ay-diphenylbutyrio acid, and the 
latter cyclized to l-keto-2-phenyl.l : 2 : 3 : 4-tetrahydronaphthaleno, m.p. 
76® by moons of concentrated sulphuric acid. The oxime, m.p. 169®, 
of the ketone was reduced to l-amino-2-phenyl-l : 2 : 3 ; 4-tetrahydro- 
uaphthalene and attempts made to effect the rin^ closure of the formyl 
and acetyl derivative of the latter to a compound of the tyx>e of a-napb- 
thapharanthridine. 
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145. Vasicine. 

J. N. Ray, Lahore. 

A review of the literature of vasicine. 

The constitution of dehydroacetyl-vasicine and the oxidation, products 
\vith hydrogen peroxide are discussed. An alternative synthesis of 
vasicine is also described. 

146. Experiments on the synthesis of yohimbine. Part I. 

Yobyrine. 

J. N. Ray, Lahore. 

)5-Indyl-ethylamine is converted into tetrahydro-^-carboline. The 
N-O-cyanobenzyl derivative is converted to an aldehyde by Stephen’s 
reaction. Cyclization leads to yobyrine also obtained from yohimbine 
by selenium dehydrogenation. 

147. Studies in the anthraquinone series. 

P. C. Mitter and Miss Tanima Sen-Gijpta, Calcutta. 

In attempting to prepare anthraquinone-carboxylic acids of 
the morindone type, we oxidized l.acetoxy-2-methoxy-6-methyl-anthra- 
quinone with chromic acid and on deacetylating the product, obtained 
l-hydroxy-2-methoxy-anthraquinone-6-carboxylic acid, m.p. IQS*. 

Next, opianic acid was condensed with methyl 5-bromo-salicylate, 
in presence of sulphuric acid when 6 : 6-diraethoxy-2*(2'-hydroxy-3' 
carbomethoxy-6'-bromophenyI) phthalide, m.p. 215® was obtamed. On 
hydrolysis it gave the corresponding acid, m.p. 253®. Reduction of the 
phthalide with zinc dust and caustic soda gave 5 : 6-dimethoxy-2*(2' 
hydroxy-.3'-carboxybenzyl) benzoic acid, m.p. 225®. Neither the acid 
nor its bromo-derivative could be converted into the corresponding 
anthrone. 

148. Dyes of the triamino-triphenyl-methane series. 

K. S. Venkat Raman, Benares. 

p-Dimethylaminobenzaldehyde has been condensed with two mole- 
cules of methyl-aniline, ethyl-aniline, diethyl-aniline, methylbenzyl-aniline, 
benzyl-aniline, o-toluidine, p-toluidine, etc. in presence of concentrated 
HCl, to yield dyes of the crystal violet type. The leuco bases thus 
obtained are very easily oxidized, undergoing slow oxidation even on 
exposure. The leuco bases of the crystal violet series seem to get oxi- 
dized much more easily than the members of the malachite green series. 
The dyes obtained from these compovmds range in colour between bluish 
violet to violet. 

149. Dyes derived from acenaphthenequinone. Part V. 

2-(6-methyI) thionaphthene-acenaphthylene-indigos. 

S. K. Guha, Patna. 

In continuation of parts III and IV in this series (Guha, J . Indian 
Ghent. Soc., 1032, 9, 423 ; ibid., 1933, 10, 079), this investigation was under- 
taken to prepare vat dyes from acenaphthenequinone and its various 
derivatives and 6-m6thyl-3-hydroxy-thionaphthene (D.R.P. Nr 204763 ; 
Friedlander, 9, 689 ; Auwers and Thies, Ber., 1020, 63, 2203) ^th a view 
to examining the effect, if any, produced on the colour of ciba S^rlet 
O (Bezdzik and Friodlaiider, Monatsh., 1908, 29, 380; E.P. 344/08) by 
the introduction of CHg-group in the O-position of the thionaphtiwne 
nucleus, and how far this effect can be compared with 2-(6-methyl) tmo- 
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naphthene-acenaphthylene-indigos (Guha, loc. ct<.) which wore found 
to be deeper in colour than ciba Scarlet G and its halogen derivatives 
(Mayer and Schonfelder, Ber., 1922, 55, 2972 ; Guha, loc. cit.). 

150. The condensation of 5 : 5-dimethyIdihydroresorcin with 

aromatic amines. 

B. H. Iyer, Bangalore. 

According to Paul Haas («7. Chem. Soc.^ 1906, 89, 202, 394) when one 
molecule of an amino reacts with one molecule of dimethyidihydroresorcin, 
the remaining koto-groupgots eholized. With a view to studying the nature 
of keto-enol tautomerism present in methone, detailed observations re- 
garding its behaviour towards aromatic amines, on condensation as al.so 
on diazotization and coupling, are l>eing made. It has l>een successfully 
condensed with benzidine and o-tolidine. In molecular proportions and 
by allowing the reaction to proceed for a short period, the acid soluble 
mono-methonyl-ljenzidine (m.p. 219®) and mom)-methonyltolidine 

(ra.p. 254°) are formed. These give coloration with ferric chloride 
and yield acetyl derivatives. In presence of excess of methone and on 
prolonged heating, dimethonyl-!>enzicline (m.p. 395® decomp.) and dime- 
thonyl tolidino (m.p. 320° decomp.) are formed- 

By coupling methone with tetrazotized benzidine and tolidine, the 
corresponding azo-dyes have l>een prepared. 

Para-nitraniline could not l>e condensed with methone but the cor- 
responding azo-compound has l)cen prepared. 

151. The pliytosteryl acetate test for detection of hydrogenated 

fats in ghee. 

K. N. Bagchi and N. S. Mazumdar, Patna. 

The phytosterol acetate test for detecting vegetable fats in ghee 
becomes unreliable when applied to mixtures of ghee and hydrogenated 
fats (vegetable ghee), owing to conversion of the phytosterol into resinous 
hydrocarbons during hydrogenation at high temperatures (250°). 

The following observ'ations may therefore be helpful to <letect hy- 
drogenated fats in ghee by this method ; ( 1 ) Formation of brown resinous 
droplets on cooling a hot alcoholic solution of the resaponiHed sample 
or its ether extract. (2) Under the microscope the typical cholesterol 
crystals partially covomd with the amorphous deposit are seen but no 
phytostorol crystals. (3) On acetylation of the ether extract (sterols 
with other unsaponihable matter), the resinous substance forms a sticky 
b^o^vn coating in the basin — cannot be detected. (4) After acetylation 
the residue (Sterol acetates and hydrocarbons) dissolved in alcohol and 
allowed to crystallize. Filtered crystals set aside for determination of 
molting point and the filtrate evaporated to dryness. The melting 
point of the dry residue, which is a mixture containing the resinous 
substance, original hy<lrocai'bons and varying amount of cholesterol, is 
always low — varying from 50° to 70°. In pure ghee the residue is a 
pale yellow liquid. 

In one and the same o^^riment the presence of both the unhydro- 
genated and hydrogenated oils is detected. Digitonin method is not to 
be adopted for these observations. 

162. The constituents of the seeds of Corchorus olitorius, Linn. 

N. K, Sen, Dacca. 

The seeds of CoTchorus olitonus, a second variety of Jute-seeds, 
largely used in fever and dysentery, have been the subject-matter of an 
investigation. 
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Petroleum ether extract yields a clear tasteless pale yellow oil whose 
physical and chemical characteristics have been determined The total 
fatty acids have been separated into saturated and unsaturated acids 
by Twitchells method. The unsaponifiable matter yields a phytosterol 
of ra.p. 130 and a small quantity of higher alcohol of the aliphatic 

chloroform extracts give some resin and oily matter 
Alcohol extract yields (i) a quantity of sugar, (ii) colouring matter and 
resinous matter from which is isolated a non-alkaloidal bitter substance. 
It 18 found to be a glucoside of corchorin-group descried by the author 
in previous communications. 

153. Studies in cashewnut shell oil. 

N. M. Patel and M. S. Patel, Bombay. 

Continuing previous work, the extracted oil was heated at 100®, 
125®, 150®, 176®, and 200® in an atmosphere of nitrogen, and in sealed 
tubes. The physical and chemical constants of the samples obtained 
by the above treatment have been determined. Mean molecular weights 
of the same have also been determined by cryoscopic method. The 
carbon dioxide evolved during heating at various temperatures has been 
determined. On prolonged heating the oil solidifies and is not affected 
by alkali, acids, alcohol, and similar other solvents. The oil does not 
di^ nor absorb any oxy^n when kept in an atmosphere of oxygen for a 
considerable length of time both at ordinary or higher temperatures. 
All attempts to decolourize the oil have been unsuccessful. 

The bromo-compound has been separated and analyzed ; it throws 
some light on the constitution of the oil. The acetylated product has 
been studied as to its drying properties. 

The oil distils with decomposition gi^’ing a light coloured phenolic 
substance and turning dark on standing a tarry material as residue. The 
chemical constants and mean mol. wt. of this have been determined. 
The properties of the tarry material have been studied. 

The physical and chemical constants of the oil extracted from roasted 
cashewnut shells discarded by cashewnut factories have been determined, 
and the roasted shells subjected to destructive distillation, the products 
of which have been examined. The shells yield only 1*7% ash, consisting 
mostly of Na 2 C 03 and MgO. Further work is in progress. 

154. The chemistry of indigenous fatty oils. Part XI. The 

chemical composition of the fat from the seeds of 
Qarcinia indica. 

P. Ramaswami Ayyar and Miss P. Devi, Bangalore. 

The analytical characteristics of the fat forming 53 per cent, of the 
seeds have been determined. The fatty acids have been separated into 
saturated acids (68*7 per cent.) and liquid acids (31*3 per cent.); the 
former consisting preponderantly of stearic acid. The latter on oxidation 
has yielded an isomeric dihydroxy>stearic acid, m.p. 96*96®, in addition 
to the more common variety, m.p. 131*32®, and azelaic acid, m.p. 104*6®. 
The nature of the isomeric oleic acid present is being investigated. 

156. Isolation of a new constituent from the unsaponifiable 
matter of the oil of Pongamia Olabra. 

B. L. Manjttnath and S. Siddappa, Bangalore. 

During the investigation of the unsaponifiable matter from the oil 
of Pongamia Olabra, Karengin was removed by extraction with methyl 
alcohol and an amorphous white material was obtained as the residue. 
This was found to be insoluble in most of the usual organic solvents. 
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However, it dissolved in glacial acetic acid and was reprocipitated on 
dilution with water. The product could then be crystallized from methyl 
alcohol when it separated in clusters of white needles, m.p. 75°. It 
has the formula C 11 H 22 O and does not contain either a hydroxyl or carbonyl 
function. The paper deals with the structure of this compoimd provi- 
sionally named Fongamin, 

166. The isomerism of higher imsaturated fatt 3 ’ acids and their 

derivatives. Part IV. The nature of the oleic acid 
occurring in the fatty oil from the seeds of Adenanthera 
pavonina. 

P. RAMASWAAfi Ayyar and M. T. Chobe, Bangalore. 

The occurrence of oleic acid in the liquid acids of this oil 

has been confirmed by the formation of the characteristic dihj'droxy 
stearic acid, m.p. 131-3*2°, and of azelaic acid, m.p. 104-5°. 

157. The chemical examination of the essential oil from 
Lansium annamalayanum (Bedd). 

H. S. Jois, B. L. Manjttnath, and D. VENKATAKA^riAH, 

Bangalore. 

Tlie essential oil obtained by the steam distillation of the wood 
of Lansium annamalayanum was foimd to have the following constants : 

0*8962; , 1*4950; [otlo*°, — 62*3°; acid value, 0*5; ester value, 

0*6 ; ester value after acetylation, 22*7. A detailed study of the oil 
has shown that it consists of a new 6e8quiterp>ene (about 90 p>er cent ) 
Lansene (b.p., 98-l01°/0*5 mm.; dJfS, 0*8915; 1*4943; 

-*62*38 ; dihydrochloride, b.p. 140-142°/0*5 mm.) and a new sesquiterpene 
alcohol, Lansol (b.p. 130-132°/0*6 mm. ; dHt, 1*5070 ; [a]36|, —22*0°). 

A study of the chemistry of these compounds is under investigation. 

168. Essential oil of Blumea eriantha. 

V. C. Amtn and, M. S. Patel, Bombay. 

Blumea eriantha is one of the most common weeds in the Bombay 
P^sidency. It has been well-known that this plant jdelds essential 
oil possessing camphor-like odour. Blumea plants grown in Bombay 
were collected and distilled. The plants on distillation yielded oil with 
the followmg constants : — 

SpeciBc ^avity at 3l°— 0*9290, Acid value— 0*86, Saponification 
value — 34*6, Bstor value — 33*6, Boiling point — 224°. 

Work on the constitution of the oil is in progress. 

Samples of oil have been sent to Germany and the U.K. for evaluation. 
If the pnce offered compares favourably with the cost of production, 
the distillation of Blumea eriantha is likely to be a good small scale 
village industry m some parts of the Bombay Presidency. 

169. Essential oil from the rhizomes of Cyperus rotundus. 

Linn. 

B, J. Hegde and B. Sanjtva Rao, Bangalore. 

The oil hM been obtained in an yield of 0*6 per cent., and found 
to mainly of two bioyclio sesquiterpenes, a secondary alcohol 

^ 161^260 and a ketone Ci 5 H 220 . 
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160. Studies in plant colouring matters ; Morellin. 

B. Sanjiva Rao and K. S. Subramanian, Bangalore. 

A crystalline mono-guanyl hydrazone (CaiH 3707 N 5 ; m.p. 206 * ; 
(ao, — 748®) of morellin (a^, — 594®) has been prepared, only one of 
the two keto-groups reacting with the reagent. On fusion of morellin 
^vith potash, acetic acid, mainly isovaleric acid, a dicarboxylic acid 
(C 9 H 10 O 4 ; m.p. 176®), optically inactive methyl-heptenol, a ditertiary 
glycol {Ci 6 H 2 g 02 ) having a strong odour of amyl alcohol, and 1:3:6- 
xylenol have been obtained. The glycol and the solid acid are being 
further investigated. 

161. A note on the essential oil from the rhizomes of Rheum 

emodi, Wall. 

M. Ghouse Mohiuddin, Bangalore. 

The volatile oil obtained from the alcoholic extract (yield 0*05 per 
cent.) has been examined. It is composed of eugenol whose odour is 
characteristic of the drug and a secondary alcohol which is probably 
methyl-n-heptyl alcohol. 


162. Preparation of starches from jowar and cassawa. 

H. P. Das Gtjpta, Bangalore. 

Jowar [Sorghum vulgare) is steeped in sulphurous acid (1 per cent, 
approximately) for 4 days and ground to form a homogeneous pulp. 
This is screened through a 90 mesh sieve and the suspension is allowed 
to settle overnight, when two distinct layers separate. The bottom layer 
is directly treated with dilute alkali solution while the top one is first 
freed from fat and protein by centrifuging and then treated \^th strong 
alkali. Starch is then recovered by lixiviation and settling; yield 
57 lbs. of starch ( 95 * 5 % pure) and 20 lbs. of fodder of high nutritive value 

from 100 lbs. of grains. „ , . . 

Fresh Cassawa tul>ers [Manihot dipt) are cut into small chips and then 
ground with water to form a pulp. The cellulosic materials are separated 
by passing through a fine sieve. The milky fluid is allowed to settle and 
the supernatant liquid syphoned off. The crude starch is then purified 
by treatment with dilute alkali and recovered by lixiviation and centri- 
fuging ; yield about 21 per cent, starch (96 per cent, pure) on the weight 
of tubers. The residue can be used as fodder of low nutritive value. 
The viscosity of the starch gel approaches very nearly to that of commercial 
potato starch. 


163. On the preparation and properties of some of the degra- 
dation products of starch. 

H. P. Das Gtjpta, Bangalore. 

Starch prepared from different sources was subjected^ to varying 
deffroos of acid-alcoholic hydrolysis. A number of degradation products 
were thus obtained, depending upon the time and the nature of a^d 
employed. A comparative flow of the gels prepared from the sample^ 
as also the tint developed by adding dilute iodine solution, were studied 
respectively by Ostwald‘s viscometer imd Lovibond tintometer A 
parallelism between the two sots of readings has been noted. T^ese 
tintometer readings give greater support to the nature of the degradation 
products of starch, than does a simple viscosity reading alone. 
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164. Investigations on the acid contents of kokain, (j'arcinui 

hir/ica. 

A. A. Khan tt/nl K. C. Panoya, Agra. 

Ill tin investiftatioii on tho acid content of Garcinia (jamboffio, knoM-n 
in ^laUiyalain os ‘ Ivudiirnpnli ’ anti in JioniHac’ a.s “ Vilayjiti iiidi , it was 
foiuul that the dried rind of ilio fruit contained J tartaric a«'i<l. vorv much 
like tamarind itself (.7. Indian Chem. 6’oc.. HKll . S. 409). Garcinia indicfi 
is very much used in the we.st and central India, ami j‘»refeiTOtl tt) tamariml 
AS an acid oloinent. An analysis t)f the dried nml sjiltod fruit shows 
that in this case all the a<'iil is malic acid, about lait there is no 

tartaric acid. The ash cont. lined i)hos[ihates, carbimutes, potassium, 
calcium, iron, mid possibls- sodium. 


Kio. Investigations on ainelnir, the peeled dried unripe mango 
fruit, Mavgifera indica. 

K. O. Pandva and P. K. Koi n tra, Agra. 

The dried unripe mango fi-uit lakes the j>lace of kok run of the west 
and tamarind of the south ami south-iiest, in the; mirth, pai't icularly in 
the United Provinces. It is Icjiown as Amchur or merel\’ IChatai. Jt 
is found to contain tartaric aci<l (about 0',‘o), citric aci«l (about 4^‘„), ami 
o.xalic acid (about 1 °o). The ash shows < lie presence of [ihosphate, iron, 
aluminium, calcium, magnesium, potassium, and sodium. 

Investigations of other plant-products used as .souring elements 
of our <lict are in progre.ss. 


166. Manufacture of tannic acid from inyrobolans. 

S. R. SuNTHANKAR and S. K. K. Jatkar, Bangalore. 

By treating m\TroboIau extract a-ith alumina more of tannins were 
removed than noii-tantiins, although the colour of the prodm-t was quite 
8at isfivctory. F ract ionnl j>recipitat ion with iitcretusiiig qtiuiit it ien of 1 0 
pel* cent, lead acetate 8oh]tioii and doroinposit ion with sulphnric aoi« J 
showed that the ratio of tannins to non-ti\nnin8 is a]>proxiuuitoly the samt* 
in all but the first precipitate. Extraction with a battery of six vats 
shows that most of the taniiins aro extracted by water at 70 \ about seven 
times the quantity of myrobolan. Cooling the extract to 10^ caused tho 
separation of a good <leal of colloidal matter ANithout ajiprcciablo loss 
of tannii^. The extract on evaporation and drj’ing in vacuum was 
found to be equal to commercial tannic acid in dyeing Oi>erationK. 


167. Chemical investigation of an acid isolated from A 7 iatuts 
saliva. 

P. K. Bose and S. Bhattacharya, Calcutta. 

A c^staUUie acid has l>eon isolated by Dr. B. C. Guha. It has the 
composition, C 8 H 12 O 0 , m.p. 130-132*. It docs not reduce Fohlinc’s 
or ^mom^al silver nitrate solutions. It does not give any colour 
re^tion with alkaline o-dinitrobenzeno (Bose, Z. anal. Chem., 19.32, 87, 

if acids or alkalies. This proves tho absence 

hydrolyzed products. It does 
« 1 x«**u HgSO^ (hot). It is optically inactive and gave no 

feme chloride solution. Potentiometric titration 

wAa frt ^ ^ 'C 02 H group ami the equivalent weight 

^ ^ 250. On boiling ^vith dilute alkali (excess) it was appa- 

^ tribasic acid. With diazomethano it gave a 
crystalline compound, m.p. 73-74% presumably tho methyl ester, which 
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distilled unchanged at 85-90®/0’l mm. The acid on distillation at 140- 
4o®/0'03 mm. was converted into a neutral body, CgHioOs, m.p. 121-23®, 
the aqueous solution of which was very stable. The acid is believed 
to be the anhydride of a saturated tribasic acid or a dilactonic acid. 

168. On oroxylin. 

P. K. Bose and S. Bannerjee, Calcutta. 

Oroxylin, CigHi tOf,, m.p. indefinite above 225®, was isolated from 
Oroxylum indicum by Naylor and Dyer (J. Chem. Soc.^ 1901, 79t 954) in a 
yield of 0'2®o- They obtained phloroglucinol, and benzoic acid, as 
degradation products. On oxidation phthalic acid was obtained. By 
a modified method we have obtained 2*8% of crude product from which 
three crystalline compounds have been isolated, viz. (i) brownish yellow, 
iiup. 262-67® (yield 0-5%) which agreed in properties with Naylor and 
Dyer’s oroxylin ; (ii) bright yellow, m.p. 235—37® (yield 0*8%) ; (iii) bright 
\ellow needles, m.p. 212-15® (yield 0’1%). Both (i) and (ii) formed 
acetyl derivatives which are easily hydrolyzed to the parent compounds. 
They are not anthraquinone derivatives. (i) gives an orange red preci- 
pitate with acidified lead acetate and is unstable towards alkalies, (ii) 
is stable towards alkalies and does not form any salt with acidified lead 
solutions. On treatment with diazomethane (i) is converted into a yellow 
crystalline substance, m.p. 235-37®, not identical with (ii). 

169. Chemical examination of the fruits of Solanum nigrum. 

Part I. Its constituents. 

G. P. Pendse and N. Ghatak, Gwalior. 

20 kg. of the fniits of this highly medicinal plant have been e.xtracted 
with various solvents. The e.xtracts are under systematic examination. 

A palo yellow, semi-drv’ing oil to the extent of about 10% of the dried 
seeds of the fruits has been obtained. The juice is under examination 
for its alkaloidal contents and also estimation of its organic acids. The 
husk and the seeds after the oil has been extracted off have been exhaus- • 
lively extracteil with alcohol. The alcoholic extracts of both are under 
further examination. 

170. Chemical examination of the fruits of Solanum nigrum. 

Part II. Constitution of the oil. 

G. P. Pendse and N. Ghatak, Gwalior. 

The oil from the fruits of the above plant is \mder examination. 
Its physical and chemical constants have been determined and the chemical 
constitution of the oil is being inve.stigated. 


171. Chemical and pharmacological .study of Randia dume- 
torium (Sanskrit and Madana ; Deccani-Mendphal ; 
English : emetic nut). 

S. W. Hardikah and M. G. Mohiuddin, Hyderabad -Deccan. 

Tho pulp which is reputed to be a good substitute for Ipecacuanha 
was found to contain an acid-saponin (about 35%), a neutral saponin 
(about 0’6%), an essential oil about (0’1%), a volatile fatty acid, a b^o^^^l 

r«‘Bin (about 2%), and a green colouring matter. , , . » i, i 

The ocid-soponin is soluble in water, insoluble in absolute alconoi 
fbut soluble in 75% alcohol), other, chloroform, petroleum ether, and 
benzene. Its molting point is between 246® and 250®. It is hydrolyzed 
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by acids, saliva and emiilsln, yielding glucose, a pentose, and a sapogenin, 
melting at 124-25° . 

Further chemical investigation oiid pharmacological experiments 
are in progress. 

172. On anacardic acid. Part III. 

P. P. PiLLAV, Bangalore. 

Tetrahydroanacardic aci<l has been proved to be 6-pentftdocj-lsaIicylic 
acid («/. Indian Chem. *S’oc., 1935, 226, 231). Since this is quite a new 

tjqie of acid to be found in nature, its reactions have l>een studied and 
several compounds prepared. In alcoholic solution it I'caets with silver 
nitrate, to precipitate the silver salt, lilx'rating nitric acid. The load 
salt is soluble in ether owing to the doubly unsaturated fatt\' side chain, 
the lead salt of the hydrogenated acid is quite insoluble (cf. linoleic and 
stearic acids). Unlike tlie fatty acids anacardic acitl resists the common 
methods of esterification. On heating ammonium tetrahydroanaeardate 
to 200° in an attempt to prepare the amide, tetrahyilrounacurdol is formed. 

173. Glutamic acid from cashew nut globulin. 

M. Daiviodauan a7id T. G. Sivaswamy, Madras. 

A new globtdin lias lx‘en isolatcfl from cashew nut {Amicnrdiuni 
occidentalc) and analyzed by the methotl of Nitrogen Distribution des- 
cribed by one of tho authors (M. D.). The high dicarboxylic acid content 
prompted the attempt to prepare glutamic acid from the protein, especially 
in view of the difticultj- experienced in obtaining wheat gluten of good 
(juality locally, which is necessary for the usual method of preparation. 
It has been possible to isolate from the new protein glutamic tveid as the 
liydrochlorido in yield.s comparable with those from gliadin. 

174. Attemi^ts towards sjmthesis of cantharidin. 

H. H. Iyeu and P. C. Guha, Bangalore. 

The diso^lium derivative of ethyl-3 : 4-dikotofuran*2 : .5-(Uoarbox.\ late 
(Johnson anrl Johns, Arner. Chem. J .. 1900, 30, 290) wlien reitcted with 
ethylene bromide gave a substance molting at 175°. Tlii.s is expected 
to bo ethyl 2 ; 3-diketo-l : 4-endo-oxo-cyclohexane-l : 4-dicarboxylate 
and has been successfully hydrolyzetl to the corresponding diacid, m.p. 320° 
(decorap.) which ha.s till now resisted all attempts to docarb<)xylution. 

Similar reactions have been studied with trimcthylcne bromide aitvl 
also using ethyl thiocliglycollate instead of ethyl diglycollute. 


175. The precipitation of cystine by pho.sjiho tungstic acid. 

M. Damodaran and T. G. Srv’ASWAMY, Madras. 

The precipitation of cj'stine by phosphotungstic acid is knowii to 
bo not quantitative, but in the Van Slyko method of analysis of proteins 
the cystine value still continues to be widely determined from the content 
in Sulphur of tho precipitate obtained when protein hydrol^'sates are 
treated with phosphotungstic acid. Serious error is assumed to anse 
only if the cystine has been subjected to prolonged boiling, and no sys- 
tematic investigation appears to have been made on the influence of the 
concentration of cystine on the completeness of tho piecipitation. In 
the present study solutions of pure cystine in varying concentrations 
were subjected to treatment with phosphotungstic acid under conditions 
identical with those in tho Van Slyke method, and tho percentage of 
c^tine precipitated at 20° and 30° respectively has been determined. 
The results show that at 30° proteins containing less than 3% cystine 
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Would not produce any precipitate, while in those containing from 5 to 
cystine, partial precipitation would occur ranging from 50 to 85% 
of the total cystine present. Similar results were obtained at 20*. 
except that a rathci- higher percentage of precipitation occurred. Thu.s 
in the most important t^’pes of proteins, whore the cystine content is 
below cystine values obtained by precipitation wth phosphotungstic 
arid are of no significance. 

17(). The stability of some substituted semicarbazides and 
thiosemicarbazides. 

T. N. Ghosh, Bangalore. 

^\■hcn uitrophenylsemicarbazide is heated with excess of aniline 
at 140-150*, carbanilide in good yield is obtained. Similarly, thiocar- 
banilide is formed from nitrophenylthiosemicarbazide. These reactions 
can only be explained on the basis that the above semi- and thiosemi- 
carbazides suffer fission at 140-150®, liberating cyanic and thiocyanic 
acids respectively which then react with aniline to form carbanilide and 
tliiocai’banilide. This mechanism of the reactions further suggests that 
the additive reaction between nitrophenylhydrazine and HNCO or 
HNCS is reversible, though both the changes cannot be realized under 
the same conditions. Taking into consideration the general principle 
of correlation of additive process with tautomerism (U.shorwood, C'hent. 
Ind., 192.3, 42, 1240), the reversibility of the above additive process is 
of interest. 

The above semi- and thiosemi-cavbazidcs, when heated with normal 
alkali, suffer fi.ssion and yield benzo-azimidol, whereas o-nitrophenylthiocar- 
bamido, under similar conditions, yields a l>enztriazino derivative {Arndt 
and Roscna\i, Ber., 1917, 50, 1248). 

J77. Structure of chloroform, fluoroform, bromoform, and 
iodoform — their analogies with other chloroform.^, 
viz. tliose of Ge, Sn, etc. 

P. B. Sarkar, Calcutta. 

Mechanism of several organic reactions where chloroform and alkali 
take part, e.g. preparation of salicylaldehyde, earbilamine, etc. 

178. Nesseler’s reagents in tlie estimation of glucose. 

M. Goswami, H. Das Gupta, and K. Ray, Calcutta. 

Further experiments have been carried on the estimation of glucose 
in various concentrations. Even a concentration of 0'02®o gave very 
good result. Pathological »uine also gave accurate results. 

179. The synthesis of ring glycerides, 

M. Go.swami and A. Shaha, Calcutta. 

Ring glycerides of the acids maleic, citraconic, phthalic, succinic 
have boon prepared for the first time by using POCI 3 as condensing agent. 

180. The preparation of organo-mercuric compounds by 

diazotization. 

M. Goswami, B. C. Ray, H. N. Das Gupta, and K. Mukerjee, 

Calcutta. 

Tliis now method for the preparation of organo-mercuric compounds 
eonsints in diazoti/.ing amino compounds and adding the diazo solution 
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to a sohition of mercuric chloride wlien, the orgaiio-incrciiric compound 
is precipitated. 

181. Kxporiinents on tlie catalytic oxitlation of j)araftin. 
j\r. OoswAiir, B. C. Ray, and P. Batta, Calcutta. 

It has ivlroiuly sho^\^^ that paraltin of in.p. .^U can bo oxidi/.«-d 

to a liiglier aldtdi\'de when passed over nickel with oxj'gen {J. Indian 
C'liem. Hoc., lU.'H. 8, 533). Kxperiments are uo\r tricfl with lower 
aliphatic hydrocarbon like CH 4 , CbH 4 ; formaldehyde is fouml at ab^mt 
425^. The inaction is facilitated by diluting the h.\-drocarbon with 
carbon dioxide. 

182. Catalytic oxidation and dehydration. 

B. C. Ray, Calcutta. 

By passing aniline with alcohol over thoria in the presenee of oxygen, 
a»*etanilifle has been obtaineil chio to simultancou.s oxidation Jind dehv- 
dration. Experiments are being carried out with other amines. 

183. The synthesis of the arsenic analogue of py rrole. 

H. N. Das Gupta, Calcutta. 

AttcmxJts have been made with success to synthesize the arsenic 
analogue of pyiTole as follows : 

CH = CHC1 CH = CH 

PhAs<; >1 ^AsPh. 

CH==CHC1 CH = CH 

The btructui-e of the above compound hiis been e.stablished by reducing 
the same to phenyl cyclotetnunetliyleiie arsine and determining'the mixed 
melting point of the methiodido derivative and that prepared from 1 : 4 . 
dibromoljutane. Work on the sj-nthoais of arsenic analogues of pjTidine 
and succinimide is in iJrogreSvS. 

184. A Study of the interaction of atoxyl (.sodium ^;-amino- 

plienylarsonic acid) with the halogen derivatives of 
tlie substituted malonainides. 

R. K. Tkjtv’edi a}id C. 'SI. Mehta. Baroda. 

The chlorine atoms substituting the liydrogens of the reactive methv- 
lone group •CH 2 * of substituted uralonamides did not react with ato.xvl 
the bromo derivatives reacted according to the following equation : ' ’ 

NaH03As-CoH4-NH2 

+ BrCH(CONHR)2-».H203A8-CoH4-XH-CH(CONHR)o + NaBr 

The action of the following compounds has been tried : mono-bromo- 
malon-di-p-bromanilide, mono-bromo.malon-di-p.tolvlamide inono-bromo- 
malon-di-benzylamide. 

The higher activity of bromine may be attributed to the higher atomic 
volume of bromine. 

185. Loss of spirit due to evaporation under Indian conditions. 

K. R. Ganguli, Agra. 

Experiments were performed with spirits of different strengths 
ranging from 9*3 to 1.19*9% proof to study the percentage loss in proof 
gallonago and tho proof strength of the alcohol by keeping them in bottles 
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ot' the standard qtiart size prescribed by the United Provinces Sscise 
Department, uncorked but plugged with cotton wool in a way to admit 
air but to prevent dust to enter. The loss in proof gallonage and proof 
strength over a period extending about 12 months has been shown. The 
results represent practicallj’ the loss which may be expected in country 
spirits kept in bottles in more or less open condition in the dry atmosphere. 


BIO-CHEMISTRY. 

186. The multiplicity of vitamin Bg. 

H. G. Biswas and B. C. Githa, Calcutta. 

From parallel expenments on the flavine content and the vitamin 
Bg-potency of different pulses and also of milk, it has been found that 
vitamin B 2 . as determined biologically, is a complex, of which the flavine 
(lactoflavine) is an essential component. The existence of other factor 
or factors (heat-stable) in this complex is indicated. 

187. The relation between the composition of the diet and tlie 

luinaiy excretion of ascorbic acid. 

A. R. Ghosh and B. C. Gctha, Calcutta. 

In an investigation caiTied out in order to throw light on the meta- 
bolism of ascorbic acid in relation to dietary metabolism, it has been found 
that high-fat and liigh-protein diets load to an increased excretion of 
ascorbic acid by the rat. 


188. Tiic stability of \itamin C in some food materials. 

A. R. Ghosh a)id B. C. Guha, Calcutta. 

The e.stimation of ascorbic acid in some food-materials, after re^Iar 
intervals of storage at 0^. shows that in some products the vitamin is 
particularly imstablc, whereas in some it is fairly stable. In bcl there 
is, if anything, a slight rise in the apparent liscorbic acid value after 15 
days’ storage at 0®. 


189. Vitamin A assay of ghee. 

B. N. Banerjee and S, D. Sonawala, Bangalore. 

The vitamin A content of Indian ghee has been estimated by the 
Carr and Price method following the 1932 B.P. The ultra\dolet absorption 
at 328 mfi has al.so been measured with a Hilger H. 377 Vitameter. This 
can bo done directly on ghoe, os also via the unsaponifiable mattep Ghee 
is roraarkably free from the interfering agents present in cod liver oils, 
so t hat such experiments are easy to perform. Even ten per cent, adultera- 
tion of ghee with oil, etc. can be esaily and quickly detected in this way. 

190. The formation of a reducing substance from mannose by 

means of tissues in vitro and in vivo. 

B. C. Githa and A. R. Ghosh, Calcutta. 

Investigations have boon carried out with the different tissues of 
the rat. rabbit, pigeon, guinea-pig, ox, fish, and snail regarding their 
eanacitv to convert sugar in vitro into a reducing substance (ascorbic 
acid ?) reacting with 2 ; 0-dichlorophonol-indophenoI. In vivo expen- 
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meiit on ruts and guiuea-pigs have also been carried out. The urinary 
excretion, of ascorbic acid (?) by rats after injection with mannose has 
been found to increase. 

101. Colorimetric studies in enzyme action. Part I. 

H. B. Sreerangachar and M. Sreeniva.saya, Bangalore. 

The qtialitative detection and qviantitativo study of tlie course of 
enzyme hydrolysis can be followed colorimetricallj* when eitlier the 
substrate or the i:)roducts of reaction lend thcmselv’es to a colorimetric 
e.'stimation. In the case of .starch, the well-known lilue colour, developed 
b'.’ the addition of iodine, can be made use of in following the enzymatic 
hydrolysis of starch, rUiring which the cohmr progressively diminishes. 
A Lovibon<l Tintometer was used for the purj^osc of tliis study. Phos- 
phatases on the other hand liberate the phospliorus from their respective 
sidjstrates in an inorganic form anti in j)rogressivfI\- incr(*a.sing quantities. 
So that the constituents can bo estimated coloriniet ricallv. 

1V)2. Tlie action of the ultraviolet light on enzymatic icuctions. 
SoBHANLAL Ba^nerjee and H. K, kSEN, Calcutta, 

In this work the protective action of nitrogenous compounds against 
the destruction of enzymes by the xjltraviolet light has been describerl. 
AMiilst diastatic activity is completely <icstroyctl in the presence of the 
ultraviolet light, the addition of phonylaminoacctic acid, gelatine, 
ammonium citrate, etc., considerably reduce the de.struetive action. 
Analogously, if the substrat-c itself is a nitrogenous l)ody, as for e.xample. 
casoinogon, the hydrolytic action of pepsin or irviJ-sin is not at all impaired 
by the action of the ultraviolet light. Pincussen’s observations have 
not been generally confirmed, and the statement by him that the addition 
of a small amoimt of fresli onzj'mo revives the activity, could not be 
reproduced in the case of casoinogon investigated by the authors. The 
optimum pH for the pepsin action on cast^inogon has been re-determined 
and found to bo between 2 and 2*2. Analytical methods followed in tlie 
present work and in that of Pincussen have been discussed. 

103. Method for detecting minute trace.s of urease and tjTO- 

sijijise. 

K. Venkata Giri, Bangalore. 

Any substance containing urea.so sprinkled on the surface of a thin 
layer of agar gel containing 1% urea causes formation of (XH 4 )oCO . 
This diflu.sing through tho gel produces a purple coloure<l zone ou 
the addition of a drop of phenolphthalein on tho surface. In a like 
marmor, tyrosinase can be detected, by tho production of a dark colour, 
w hen the enzyme material is added on to the surface of a tj'rosin© con- 
taining gol. Tho timo allowed for diffusion is 24 hours. 

104. The phosphatase activity of seeds during germination 

and its sjnithetic action. 

I^. Venkata Giri, Bangalore. 

The phosphatase activity of a number of soods during steeping anrl 
germination has boon investigated. Repeated observations have shown 
that the activity increases four times that of tho resting seed in tho case 
of cholam {Sorghum vuUjare), and about 30 times in tho case of ragi {Eleuainc 
coracaixa,'). This phenomenal increase in activity during germination 
has boon further investigated with a view to throwing light on tlie mccli- 
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iinism. The probable role of activators and inhibitors during germination 
IS being studied. The sjiithetic action of the enzyme during germination 
IS also investigated. ® ® 


195. On salivary i^hosphatase. 

K. Venivata Giri, Bangalore. 

A phosphatjise is present in human saliva which hydrolyzes 
sodium glycerophosphate into inorganic phospliorus. The optimum of 
activity of the phosphatase lies at 4-5 pH. In this respect it differs from 
other tissue phosphatases. It is suggested that acid phosphatase is 
typical of body fluids, and the alkaline phosphatase of the organs. The 
nature and the behaviour of the phosphatase with respect to the action 
of magnesium and other salts, the purification of the enzjme and the 
action of inhibitors are being studied. 

196. On liver ain 3 dase. 

K. Venkata Giri, Bangalore. 

Glycerol extract of acetone dried rat liver powder contains iui amyLvso 
with a low maltose forming level, whereas the aqueous extract of the pow- 
der contains an amylase which has a high maltose forming function at 
the blue-violot iodine colour stage. Thus a complex system containing 
more than one amylase vith varying degrees of maltose formation is 
present in liver. Further work is in progress to show whether the low 
maltose forming function of the enzyme present in glycerol extract is 
line to the presence of a specific inhibitor for the maltose forming enzjme, 
or whether it is a function of the enzyme molecule itself. 

It has been further observed that of all the livers examined (sheep, 
s\vine, and rat), the li^•er of the rat contained a very active amylase. 


197. Corrosion of aluminium utensils. 

S. V. Govindakajan and N. C. Datta, Bangalore. 

The present investigation has been undertaken with a view to studying 
the nature and extent of corrosion of aluminium utensils with acid food- 
stuffs containing salt, and also to working out methods for their protection. 

Aluminium undergoes two tj^pes of corrosion, (1) general or uniform 
corrosion, and (2) formation of pits and blisters as a result of local action. 
The result of the present enquiry shows that with acid foods imiforin 
cori'osion is the general rule, whereas pits develop when foodstuffs con- 
taining salts are stored for fairly long periods. The rate of corrosion 
and also the tendency of pit formation depends on the quantities of 
impurities like iron and silicon present in aluminium vessels. The quan- 
tities of iron in tlifferent brands of aluminium v’essels were found to vary 
from O’viO to 1 per cent. 100 c.c. of 2% salt solution dissolved 3 times 
more aluminium from a vessel containing 1’02 per cent, of iron as compared 
with one containing 0*39 per cent. The quantities of aluminium dissolved 
do not increase ijroportionately witlt the increased concentration of salt. 
100 c.c. of 1, 2, and 4% of salt solutions dissolved hi, 1-6, and 1*8 mgs. 
of aluminium respectively when stored for 72 hours. A thin coating of 
oil protects the vessels from the action of salt to a great extent but has 
only a slight effect in protecting ogainst the action of acid and salt to- 
g« 3 thor. A film of oil applied before storing foodstuffs and also after 
cleansing the vessels, protects to a marked extent against pitting which 
generally develops on exposure. Results of repeated boiling and storage 
of foodstuffs with regard to corrosion and pitting are also discussed. 
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198. Absorption and excretion of tin by rats from food prepared 

and stored in tinned brass vessels, 

N. C. Datta, Bangalore. 

Reviewing the literature on tin. Back (Food manufacture, 1933, 8, 
381) writes that though tin is mostlj' excreted, there ai*e indication.^ that 
taken daily over for a long period, tin may bo absorl>ed to produce minor 
disturbances in health or aggravate a condition of ill-health, and the subject 
needs reinvestigation from this aspect. Tinned brass vessels are ex- 
tensively used in South India for the preparation and storage of acid foods 
containing salt with the result that varying quantities of coire.sponding 
tin salts are being constantly ingo.sted along with the food. Investigation 
was therefore imdortaken to study the rate of absorption and excretion 
of tin from food prepared in tinned vesst^ls. 

^ The results of metabolic exixTiments caiTied out on rats for a period 
of six months show that tin is mostly excreted in the fiece.s. The amount 
excreted in the urine varie.s from 4 to G%. The quantity in the 
urine does not incret^se even after prolonged feeding, showing that the 
quantity of tin in circulation is very snuill. Xo serious poisonous s^’iuptom 
was observed in any case except that the body weights of tin-fed rats 
were about 20-25% lower than control animals maintained on food pre- 
])ared in glass vessels. 

Further investigation as regards the qxiantity of tin in various organs 
are in progress. 


199. The effect of metal compounds on tissue phosphatase. 

I. The influence of lead salt. 

K. Venkata Grai and N. C. Datta, Bangalore. 

Investigations have been undertaken to study tlio effect of load salt 
on the phosphatase activity of different tissues. The results so far 
obtained indicate that kidney phosphatase purified by the method of 
Allxjrs (Z. physiol. Chem., 1935, 332, 189) is inhibited by lead salts in 
concentrations at which lead is considered to be toxic. The study is 
extended to the phosphatase of blood, bone, liver, and intestines. With 
a view to correlating the behaviour of lead salt in vitro and in vivo, ex- 
periments are being conducted with rabbits by injecting lead salts and 
doternuning the phosphatase changes in various tissues of the animals. 


200. Determination of alumuiium in biological materials. 

S. V. Govtndarajan, Bangalore. 

A P*“oc®dure based on the use of 8 -hydroxyquinolino as the 

precipitant has been developed. Organic matter is destroyed by ignition 
^ (this 18 preferable to the slower and more cumbersome 

^tho^ of wet digestion). Aluminium in the residue is extracted by 

freed from silica by addition of small quantities (about 
lirtir*?' ^1 j alkali suspension is then raised to boiling 

The precipitate is washed repeatedly 
alkali containing ferric hydroxide in suspension. The 
aluminium is then treated in the usual way. 

successfully applied to the estimation of alu- 
minium m water, sewage, soil, and biological materials in general. 


201. Tubercles on water pipes, 

S. Chellappan Ptta.at , Bangalore. 

Connoting views are held with regard to the mode of origin, develop- 
• ^ persistence of tubercular structures on the inner sides of cast 

on water pipes. ^V^ule some hold that the mode of formation is purely 
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chemical, others adduce facts to show that the iron organisms like Lepto- 
thixy Crenothrix, CladothriXf Oallionella, and SpirophyUum are responsible 
for the phenomena. Again, opinion has been divided as to the source 
of the necessary iron for the incrustation, whether it is from the pipe 
itself or from the surrounding water through the agency of iron organisms. 
Further, how these incrustations gradually become compact and limpet- 
like structures, and how they manage to persist in spite of a regular 
current of water have not been adequately explained. 

In the course of our studies on the subject the following observations 
have been made. (!) The tubercles are heterogeneous masses composed 
mainly of iron, to the extent of about 75 per cent. (2) This iron comes 
largely from the pipe itself. The water passing through the pipe contri- 
butes to the other mineral constituents, chiefly aluminium and silicon. 
(3) A lower form of fluorescent bacillus belonging to the pseudomonas 
genus has been invariably found associated with tubercles. The identity 
of this organism and its r61e in the formation of tubercle are under study. 

202. A new bacterium from rotten potatoes. 

H. K. Sen a^id G. C. Das Gtipta, Calcutta. 

A new type of facultative anserobic organism has been isolated from 
rotten potatoes. The optimum temperature and pH for the reaction 
are 42-45*^, and 8-8*5 respectively. It can ferment starch and all pentose 
and hoxose sugars. The products obtained by fermentation can be 
grouped under two heads : (i) Liquid products consisting of alcohol, 
formic and lactic acids and traces of acetone, (ii) Gaseous products 
consisting mainly of CO 2 and H 2 , with 3-4% of CH 4 only. The organism 
belongs to the same genus as the bacilli actoethylicum and Macerans, 
but is definitely of a different species. The main differences in its cultural 
characteristics from the other two, are the following : (a) It is non- 
motile, whereas the other two are motile. ( 6 ) It ferments galactose and 
Isevulose both under aerobic and anaerobic conditions, with either peptone 
or ammonium salts as the source of nitrogen. But bacillus acetoethylicum 
ferments the'Se two sugars under anaerobic condition only, with ammonium 
salts as the source of nitrogen. Bacillus Macerans cannot at all ferment 
galactose and laevulose. (c) The most characteristic phenomenon in 
this case is that about 70% of the sugars are converted into lactic acid 
with a small quantity of succinic acid. No non-volatile acid is produced 
in the other two coses. Instead of acetic acid, formic acid is the only 
volatile organic acid produced, whilst alcohol as high as 25% of the 
quantity of sugar taken for fermentation has been recorded. These 
organisms have vegetative cells (2-4/iX Ifi) having spores (2/iX 1ft). 

203. The fixation of atmospheric nitrogen in the soil and the 

utilization of molasses. 

N. R. Dhar and S. K. Mukherji, Allahabad. 

When sterile cane sugar solution and sterilized soil are exposed to 
sunlight in quartz vessels under sterilized conditions, the ammoniacal 
and total nitrogen are increased. 

When air freed from bacteria and oxides of nitrogen and ammonia 
is passed through a solution of glucose or cane sugar mixed with freshly 
precipitated ferrous hydroxide, appreciable amounts of ammonia are 
formed. 

It appears, therefore, that nitrogen fixation can take place m the 
complete absence of bacteria provided energy is available from the 
photochemical or induced oxidation of sugars. 

When molosses are mixed with unsterilized soil and exposed to sun- 
light, the ammonia content goes on increasing with the exposure up to a 
limiting value. 
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Molasses when added to soil in the field also increase the ammoiiiacal 
and total nitrogen contents of the soil. 

ISfolasses have been used os manure in increasing the yield of sugar- 
cane to the extent of 36%. Rico cultivation is also improved by the 
addition of molasses to the soil. 

204» Some aspects of the mechaitism of the fixation of atmos- 
pheric nitrogen in nature. 

T. R. Bhaskaean, Bangalore. 

It has been suggested by a number of previous workers that carbo- 
hydrates are the chief starting material for non-symbiotic fixation of 
atmospheric nitrogen, though small quantities imiy be fixed in the pre.sence 
of other organic substances as well. 

In the course of our studies on the fixation of nitrogen with the 
mixed flora of the soil, it was observed that glucose which was provided 
as the organic nutrient was completely decomposed in the course of the 
first four days, being mostly converted into gases. Of the residual 
organic matter, about 35 per cent, was accounted for by organic acids 
(chiefly lactic, acetic, propionic, and butyric), the rest being mo.stly 
present as micro-organisms (living as well as dead). During that period 
only about a third of the usual quantity of nitrogen was fixed and. of 
this, the major part was present in a water soluble form. In the subsequent 
period a largo part of the organic acids was lost, with a corresponding 
increase in mucilage. There was also rapid fixation of nitrogen. After 
the twelfth day there was slight loss of organic carbon, but there was no 
appreciable fixation of nitrogen. 

^ The results show that in nature (a) the carbohydrate is not clirectlv 
utilized for fixation, (6) that the organic acids formed by the decomposition 
of the carbohydrate contribute largely to the growth of organisms and 
nitrogen fixation, and (c) that the production of mucilage and nitrogen 
fixation, though related, are not Erectly proportional to each other. 
The studies are now being extended to pure strains of nitrogen fixers 
present in the soil. 

205. The mechanism of nitrogen fixation by azotobacter. 

M. Sreenivasaya, Bangalore. 

A critical review of the theories relating to the mechanism of nitrogen 
fixation is presented. The rdle of the mucilage or the slime that charac- 
teristically precedes the fixation is discussed. It is suggested that the 
efficiency of a given type of carbohydrate for nitrogen fixation is related 
to its percentage of convertability into mucilage. 

If one invokes^ the aid of the highly efficient slime-formers capable 
of attacking tno resistaBt types of carbohyclratos like cellulose, a favourable 
me^um for the nitrogen fixers can be created in an environment not 
ordinarily suitable for the direct and independent action of azotobacters. 
This circumstance suggests the possibility of employing a mixture of the 
organisms sj'mbiotically for the fixation of nitrogen were resistant types 
of celluloses aro utilized as the source of energy. ^ 

206. On the meobanism of biological oxidation of ammonia 

by the nitrite forming bacteria. 

G. Gopala Rao and K. M. Pandalj, Waltair. 

^*rom expe rim ents on the oxidation of ammonia by pure cultures 
of the nitnte-formmg bacteria it is concluded that hydroxylamine and 
hpqionitrouB acid do not form the intermediate products in the oxidation 
of ammonia to nitrite. These compounds could not be detected in several 
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hundreds of cultures examined by various delicate tests. The positive 
results obtained by Mumford, Beeseley, Corbet, and Maze may be due to 
the impurity of the cultures and Kluyver and Donker’s support to these 
is not based on experiments, but on mere speculation. Recently Nelson 
has obtained results similar to ours by pure culture studies. 

The influence of various capillary active substances and specific 
poisons like the cyanides, urethanes, hydrogen sulphide, complex cyanides, 
etc. has been studied by the Erlenmeyer fiask technique. From these 
experiments it is concluded that the oxidation is a surface catalytic reac- 
tion occurring on the surface of the bacteria at certain active centres 
containing iron. 

207. Denitrification in sunlight and its retardation. 

N. R. Dhar and S. K. Mukherjt, Allahabad. 

The velocity of the thermal and photochemical decomposition of 
an aqueous solution of NH4NO2 has been determined at 40 ® and 50 ®. 
The velocity of the thermal decomposition is increased by an increase 
of temperature, but the photochemical velocity is slightly affected by 
an increase of temperature. The ratio of photochemical to the thermal 
decomposition of NH4NO2 is higher at 40 ® than at 60 ® ; i.e. when the 
temperature is high, the thermal decomposition of NH4NO2 is marked. 

Copious decomposition of mixtures of (NH4)2S04 and KNO2 ^ 
presence of dry soil and exposed to sunlight in the months of April, May, 

and June has been observed. , 

A solution of a-alanine and KNO2 ^xed with soil and exposed to 

sunlight imdergoes considerable loss of nitrogen. 

Sterile solutions of (NH4)2S04 and mixed vnth stenU^d Mil 

when exposed to sunlight in quartz boiling tubes show considerable 

decomposition wth evolution of gaseous nitrogen. 

Organic manures, e.g. oil cakes, green manure, farmyard manure, 
molasses, etc. produce beneficial results, especially in tropical countries, 
not only by increasing the colloidal content and water retention power 
of the soil, but also by protecting the soil mtrogen by decr^mg the 
velocity of the formation and decomposition of ammonium mtnte. 

208. The determination of nitrogen in yeast. 

S. Rajagopal, Bangalore. 

It is well known that yeast is highly resistant to acid digestion. The 
process of digestion is very slow and often yields low and discordant 
estimates even after a colourless digest is obtained. 

It has been foimd that pre-treatment with water or mild oxidizing 
agents greatly hastens the rate of digestion. Pre -treatment with 20 per 
cent, caustic is even more effective. The cells are either disinte- 

grated or rendered more penetrable so that the subsequent digestion 
proceeds rapidly to completion. 

209. The milling quality of raw and parboiled rice. 

A. Sbbbnivasan and H. P. Das GtrpTA, Bangalore. 

Although the chemical changes attendant on parboiling are essentially 
similar, irrespective of the time and temperature of soaking the paddy 
or the time of steaming and the pressure of the steam, yet the milling 
oualitv of the rice, as determined by the percentage of whole kernels 
Yielded, varies widely with different treatments. Different varieties 
of Daddy respond also very differently on parboiling in regard to millmg 
oualitv. Parboiled rice always mills better than raw (untreated) rice. 
However, the rate of milling being the same, the percentege of poUahi^ 
removed from parboiled rice is far less than with raw nee. The milling 
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quality of both raw and parboiled rice decreases with increase in the 
degree of milling. But, witli a high degree of milling, parboiled rice appears 
to bo poorer in milling quality than raw rice. The optimum conditions 
of parboiling, witli a view to obtaining a rice of high milling quality, 
varies for difTerent varieties. 

Parboiled hulled rice is always darker in colour than raw rice, though 
on polishing the extent of coloration is m\ich less. Cooked parboile<l 
rice is nearly as white as raw rice. The colour of the parboiled rice would 
appear to depeiul on the time of soaking the paddy, the temperature of 
the steep water, the time and pressure of steaming, also probably on the 
colour of the husk. W’ork is in progress relating to the keeping and cooking 
quality of raw and parboiled ric-es, polishetl and unpolishe<l. 


INDUSTRIAL CHEMISTRY. 

210. A domestic smokeless oven. 

H. K. Sen, R. M. Pal, ayul Kan.\ilal Rov, Calcutta. 

A preliminary report of this was published some time ago in the 
Proc. Inst. Chemists {India). Since then, the question of the stonige 
of the gas produced in the coking of coals used in domestic fire places 
has been studied, and three types of holders for the gas aj)pear to re- 
commend themselves according to the magnitude of domestic require- 
ment. (i) If the consumption of coal is very moderate, sav 10—13 lbs. 
a day, then the iixstallation of a small gas holder working on the principle 
of on aspirator, is undoubtedly the most convenient. The holder is 
made broad and squatty, having an upper chamber to enable it to l>e 
filled with water from time to time. The cooking of the evening can be 
almost entirely effected by this collected gas of the middav cooking, 
(ii) The second type of gas holder is a divided cylinder or drum of appro- 
priate diameter, the dividing slielf being perforated. This cylinder or 
di^m Clin be rotated on an axis. The g*uj from the coking oven enters 
the top chamber, whilst the water descends thro\igh the perforated shelf, 
and expels any gas that had collected at a pre\’ious stage. \\’hen the 
evolved gas nearly expels the total quantity of water from the upi>or 
compartment (as can bo seen from a levelgauge), the operator has simplv 
to rotate the (^um by hand through 180®, and the collection of gas con* 
tinues. In lliis case the generation and the use of gas are simulttmeous. 
(ni) Ihe direct burning of the gas by a specially adjustable burner is also 
possible, although storing is more convenient, whether for heating or 
for small power purposes. For every poxmd of coal, two cubic feet of 
gas, about an ounce of tar, and approximately 11‘5 ounces of coke are 
produced. If the city of Calcutta consumes 4 million tons of coal as 
domestic fuel, then by creating a collecting organization for the tar, 
about 60 million gallons of tar could be annually utilized for the fuel, 
or for the dye industry. 

211. The possibility of aluminium production in Bombay. 

M. 8. Patel, Bombay. 

The discovery of bauxite deposits near Bombay by the author, as 
anticipated by Dr. C. S. Fox, opens up a new field for the utilization of 
surplus hydro-electric power at Bombay. The deposit on the Tungar 
hill nef^ Bombay has been prospected, azxd nearly 300 samples of bauxite 

deposit have been analyzed. The average composition rxms 

Alumina, 64 to 69% ; Silica, 0-3 to 0-8% ; Iron oxide, 3 to ; 

Titanium oxide, 2 to 6% ; Compound water, 28 to 31%. 
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The estimated quantity of bauxite on the plateau works out at one 
rnulion tons. Alumina has been prepared from an, average sample of 

the bauxite, by the Bayer process on a laboratory scale, with the followinit 
composition : — 

Alumina, 99-34%, Ignition 0-28%, Soda 0*25%. 

Another important raw material for the production of aluminium 
is petroleum coke for the production of electrodes. Samples of petroleum 
coke from oil distilleries operating in India have been obtained and ex- 
amined. The coke produced by the refineries of the Burmah Oil Co. 
Ltd., which analyzes as : Moisture 0-01%, Volatile matter 9-79%, Sulphur 
(included in volatile matter) 0-47%, Fixed carbon 90-18%, Ash 0-02%, — 
has been found to be most suitable for aluminium production. 

Probable sites with unlimited water supply and adequate water 
transport facilities have been surveyed, and waters have been tested as 
to their suitability for the generation of steam, and for process work in 
the production of alumina. 

The cost of raw materials at possible sites have been worked out 
per ton of aluminium produced. These compare very favourably with 
those prevailing at centres of aluminium production abroad. The 
estimated total cost of production of aluminium ingots works out at 
Ks. 985 per long ton for a plant producing 3,000 tons of aluminium jier 
annum ; this figure includes the depreciation on the machinery, equip- 
ment and buildings, ard the cost of labour, supervision, technical control 
and management. The cost of power is calculated at pies per K.W.H, 
delivered at the works. 

212. An investigation on the curing of hides with different 
mixtures of sodium sulphate and chloride in compari- 
son with khari salt. 

B. M. Das, B. B. Dhavale, and B. N. Pal, Calcutta. 

It is a common practice in Bengal to cure hides with khari salt, 
a saline earth containing various proportions of sodium sulphate and 
chloride as its two principal preservatives. The curers taking advan- 
tage of the presence of the earthy matter often intentionally load the 
hides with mud and sand and thus the plaster-cured hides of Bengal 
have been brought into bad repute. With a view to finding out a cleaner 
and equally effective substitute for khari salt the present investigation 
was undertaken with different mixtures of anhydrous sodium sulphate 
and chloride. 

The hides treated with different cures were preserved for eigh^ 
weeks and observations were made from time to time. It was observed 
that (1) sodium sulphate or sodium chloride when used alone could not 
preserve the hides for more than six weeks ; (2) the mixtures in which 
sodium sulphate predominates preserve the hides better than those in 
which the amount of sodium chloride is greater ; (3) the mixture containing 
6 parts of anhydrous sodium sulphate : 1 part sodium chloride preserves 
the hide best and for the longest period ; the khari salt sample containing 
the said proportion of these constituents also yielded a similar result. 

213. The extraction of nicotine from Bombay tobaccos and 
tobacco waste. 

V. C. Amin and M. S. Patel, Bombay, 

Nicotine has been extracted by various methods from samples of 
tobacco grown in various districts of the Bombay Presidency and from 
tobacco waste. The steam distillation method has been found to be 
most practical for Indian conditions. A sample of nicotine sulphate 
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of standard concentration has been prepared and tested entomologically, 
with the result that the product prepared in our laboratory showed 
almost the same insecticidal value at higher concentrations as the imported 
material, and about 10% loss at lower concentrations. 

Nicotine borate and nicotine arsenate have been prepared an<i 
analyzed. Both those are solids and very soluble in water. The borate 
decomposes and chars on heating without melting, while the arsenate 
molts at 150^. The msecticidal values of these two compounds arc being 
studied, and are likely to prove very useful solid nicotine insecticides. 

The nitrogen content of the tobacco before and ofter the extraction 
of nicotine has been dotermine<l. The ash of nicotine extracted tobacco 
has been analyzed with a view to its possible utilization. 


214. The continuous hydrogenation of oils. 

S. K. Kuxkariti Jatkar and V. T. Atravale, Bangalore. 

Continuing the previous work in our laboratory (J. G. Kane, Proc. 
Sci. Congress, 1935, Calcutta), we are studying the comparative activity 
of different preparations of nickel catalysts in a continuous process imder 
different pressures. We have found that the wire form of catalyst is 
most readily prepared in a high state of activity for routme laboratory' 
work. 

A plant producing one ton of hydrogenated oil per day is also being 
fitted up for studying the working of the highly active silica gel catalyst 
discovered in our laboratory. 


215. Base exchange by permutit in molasses. 

S. D. Aonihotri and S. K. K. Jatkar, Bangalore. 

Although the commercial possibilities of the use permutit in sugar 
refining are well known, the method of its use in refining cane molasses 
has not so far been studied in detaU. The method of replacing the 
potassium ions which impart a bitter taste to molasses, by ammonium 
ions, and the subsequent removal of ammonia by concentration, has been 
studied by using the conductivity method and checking the results by 
direct analysis. The product so obtained was inferior to that obtained 
by removing the salt by electrodialysis. The infiuence of pH of molasses 
on the ba*se exchange is being studied. 


216. The removal of salts from cane molasses. 

S. D. Aonihotri, Bangalore. 

Molasses, ^utod to different concentrations and clarified by centri- 
fu^g, were electrodialyzed for a period of 8 hours, using carbon elec- 
trod^ and sdk and ordinary filter cloth with chrome gelatine coating 
as the moat effective anodic and cathodic membranes. The resulting 
solution after neutralizmg with calcium carbonate was concentrated 

^dor vacu^, and the product, though still dark in colour, is found to 
have no undesirable smell or taste. 


217. Plastics from corrosive oils. 

S. D. Agnihotri and S. K. K. Jatkar, Bangalore. 

conducted to make bakelite-liko produote 

hexametbvlAOAt f ^ut oil by condensing these with 

wl^hThA^Alf^wi tannins, sugars, and molasses. The products 

hi'iitiA A ^**^1 always hygroscopic, and with hoxa were very 

mom molding. Although marking nut oil is tZ 

of the two, it is concluded from numerous experiments 
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that those oils are not suitable for making plastics. The observations 
are in liarmony with the chemical investigations about the nature of the 
main constituent of these oils as found by Pillay and co-workers {J. 
Indian Chem. Soc.y 1931, S, 517; 1935, 12^ 226, 231). 


218. A new process for the solvent extraction of castor seed 

with rectified spirit. 

N. G. Chatterjee, Cawnpore. 

The process is an adaptation of the battery extraction system to suit 
the requirements of the peculiar properties of castor oil and rectified 
spirit based on laboratory experiments. The special feature of the process 
is the method by which the solvent is removed from the extracted oil, 
and its recovery for reapplication in the process, involving an expenditure 
of steam which is considerably less than is iisually the case in solvent 
extraction processes. It has been found that by this process 63*5% 
of oil was obtained out of a total oil content of 64*6% in a sample of 
decorticated seed, while the maximum loss in solvent would be 
within 1 %. 

219. A new method of recovering sugar from gur without the 

production of molasses. 

N. G. Chatterjee, Cawnpore. 

It is well known that one of the main causes of the production of 
molasses is the use of lime during the process of the preliminary treatment 
of gur solution. In the present method, the albuminous matter, phos- 
phates, and other impurities are removed without the use of lime or any 
other alkaline hydroxides, while the separation of the sucrose from 
invortoso is carried out by fractional crystallization and precipitation. 
The process can easily be adopted commercially and may be economically 
worked on even a small scale. 


220. The recovery of potash from ashes. 

V. C. Amin and M. S. Patel, Bombay. 

Ashes have been an important source of potash from time imme- 
morial. Even in the present century small scale potash extracting plants 
came into existence both in Europe and America during the war. 

Potash salts have been extracted from two samples of ashes ; from 
ordinary Bombay household ash and from tobacco stalks. A very simple 
process capable of being operated by an ordinary village worker of common 
intelligence has boon worked out for the recovery of potassium salts and 
potash at ordinary temperature. 

Bombay ash gives K 2 CO 8 and KOH with some soda compoimds. 
The ashes from tobacco stalks give on the average 30% soluble salts, 
which give an actual yield of 59% KCl, 19% E 2 CO 3 , 2% KOH, 20% 
K 2 SO 4 . On further crystallization potassium chloride and potassium 
sulphate are recovered in almost pure state. It is not possible to effect 
complete separation of K 2 CO 8 and KOH. The mother liquor after the 
recovery of K 2 SO 4 and KCl contains KgCOs and KOH. Some carbonate 
separotes out on slow evaporation at ordinary temperature, leaving a 
viscous liquid containing K 2 CO 3 and KOH. It is necessary to heat this 
residue in order to get a dry product. The economics of the process are 
being worked out. 
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Pastes for storage battery grids. 

P. S. Srikantan, W^altair. 

of ,, recipes given in books and patent literature for the making 

thi^ batteries did not give good results. Usually 
electrolyS’ ^ood, crumpled to powder when immersed in tlio 

Hn. f ^ composition has been arrived at which is very 

crM The and which can be filled in the positive or the negath-o 

furrint dLah^of^ fonned by reduction of this for 24 houil at a 

ffrid ThrnoJff/ ^ 1 yot strongly adherent to the 

fm po8iti\o plate is formed in 12 hours at a current densitv of 

1 0 amp,, givmg a hard bufif-coloured peroxide of lead. ^ 


222. Photo-voltaic cells containing d^ e solutions. 

B. S. V. Raohava Rao and D. S. Naravanamurti, Waltair 

223. A new cell for electrolytic rectiHcation. 

B. S. Narayanamuiiti, Waltair. 

224. A simple method for estimating carbonates in soils. 

S. Das, Pusa. 


225. The partial coagulation of colloids. 

S. Ghosh, Allahabad. 


226. 


227. 

228 . 


Tho reduction of freshly prepared inolybdic acid solution 
by glucose in dark and simlight. 

A. K. Bhattachabya and S. Ghosh, Allahabad. 

The swelling of gels. 

N. A. Yajnik and Asa Singh. Lahore. 


Studies m colloidal behavioui- of Indian gums. 

N. A. Yajnik atid Manphhl Singh Jain, Lahore. 
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DISCUSSIONS. 

I. The scope of preparation of fine chemicals in 
India. 

S. S. Bhatnagar, B. B. Dey, N. R. Dhar, J. C. Ghosh, 
P. C. Guha, P. Neogi, J. N. Ray, H. K. Sen, B. K. 
Singh, T. S. Wheeler, and others are expected to speak, 

II. The utilization of molasses. 

N. G. Chatterjee, N. R. Dhar, R. C. Srivastava, V. 
SuBRAMANYAN, aud Others are expected to speak. 


JOINT DISCUSSION. 

Mathematics and Physics and Chemistry Sections, 

The structure of molecules. 

P. C. Guha, Bangalore, will preside. 

P. N. Ghosh, Calcutta, K. S. Krishnan, Calcutta, R. Samuel, 
Aligarh ; and J. C. Ghosh, Dacca, B. B. Dey, Madras, 
Mata Prasad, Bombay, P. R. Ray, Calcutta, and others 
arc expected to speak. 
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Abstracts 

Inorganic Chemistry 


1. Some compounds of boron, hydrogen and oxygen. 

R, C. Ray, Patna. 

When magnesium boride is treated with water, out of contact with 
air, a powerfully reducing solution is obtained. From this solution, two 
isomeric compounds of the formula, TC|H2B202 together with two other 
compounds having the formulae, K4H2B2O2 and K2H2B2O2. respectively, 
have been isolated. The constitution of these compounds has been 
discussed. The mechanism of their formation and their relationship 
with boron hydrides have been suggested. 


2. New compounds of gallium. Part II. 

P. Neogi and S. K. Nandi, Calcutta. 

A hydrated oxide Ga203,H20, chlorate, broraate, iodate, meta- 
phosphate, phosphate and basic phosphates of gallium have been prepared. 


3. Substituted cyano-cobaltiates. Aquo-pentacyano-cobaltic 
• acid and its salts. 

P. Ray and N. R. Dutt, Calcutta. 

In continuation of the investigation on tho substituted cyano- 
cobaltiates by one of us (P.H., Zeit. anonj. u. tdhj.Chvm., 1931, 199 , 353 ; 
1933, 2il, 173; 1934, 220, 153), aquo-pontacyano-cobaltic acid and its 
salts have now been prepared and their properties studied. The parent 
aquO'Compound was obtained by the oxidation of previously described 
thiodulphato*p6ntacyano*cobaltiato with hydrogon peroxido in an almo^jt 
neutral solution* Besides tho free aeid» alkali^ alkaline^eartli and soroo 
heavy metal salts have been described* The yellow silver salt, on dohydra- 
Uon, gives a blue ponta-co-ordinatod practically diamagnetic compound. 
Ihis is rather unique. The free acid itself is, however, not very stable. 


4. Resolution of co-ordinated inorganic compounds. Part II. 

P. Neogi and K. L. Mandol, Calcutta. 

Twenty-four co-ordinated compounds of cadmium containing: (1) 
roolecules of ethylenediamine and one molecule of propylenediamine, 
and (2) molecule of ethylenediamine and two molecules of propylone- 
dianune have been prepared and the optical rotations of the active com- 
pounds have been measured. 
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5. Studies in the pseudo-alums. 

P. P. Sarkar and B. C. Ray, Calcutta. 

A systematic study of the complete poly-therms of various sulphates 

of magnesium group of metals with aluminium sulphate and water has 
been undertaken. 


6. The action of hydrogen sulphide on sodium nitrite and 
lead nitrite. 

H. B. Dunnicliff, Sardar Mohamad, and Maharaj Kishen, 

Lahore. 

The reduction of sodium nitrite in solution yields sulphur and the 
polysulphides of ammonium and sodium but not hydroxylamine. Its 
reduction in the solid state produces an explosive yellow compound which 
appears to have the composition NaN 02 H 2 S. 

The reduction of lead nitrite ^ves nitrous oxide, nitric oxide, nitrogen 
hydroxylamine, sulphur, ammonium sulphate and lead as sulphide and 
sulphate. The reduction is apparently controlled by the catalytic action 
of nascent nitrous acid. 


7. Pol 5 mierisation of sulphur monoxide. 

B. Sanjtva Rao and M. R. Aswathnarayana Rao, Bangalore. 

Further work on sulphur monoxide in tetraclilorethylene solution 
(cf. B. S. Rao and M. R. A. Rao, Current ScL, 1935, 6, 406) has given 
evidence of polymerisation of the monoxide to fonnthiosulphurio anhydride. 
The monoxide when adsorbed on silica gel yields the polymerised form as 
revealed by certain experiments. 

8. Constitution of h 3 ^o-nitrous acid &om physico-chemical 

studies. 

P. B. Sarkar, B. C. Ray, and J. Gupta, Calcutta. . 

9. Constitution of iodic acid. 

M. R. Nayar and L. N. Srr’astava, Lucknow. 

Aqueous solutions of the acid of 14 different dilutions vaiying from 
O’OIN were prepared and their physical properties investigated. The 
specific property of the solute is determined from the mixture law 
equation : 

^8oln.““ ^fiolvont (x) 

where P denotes the property like density, viscosity, refractive index, 
etc., and (x) and (1-x) are the molecular fractions of the solute and solvent 
respectively. 

When Pgoiyto is plotted against the concentration, the graph is 

found to be not a straight line, nor even a continuous curve. In the 
cose of viscosity, for example, there are three ports of the cur\'e (2nd 
and 3rd convex towards concentration) intersecting at 0*04N and O’lN. 
The minima correspond to 0'05 — O'OCN and 0*4N — DOX. 

Such a behaviour was expected from freezing point and other experi- 
ments {ZeU. anorg. Chem.. 1934, 220, 163) and may be explained by 
the reaction : 

(HlOsla i(HI 03)2 HlOa -|-IOs " 
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10. Studies in hydrates of zinc sulphate in presence of 
sulphuric acid. 

N. K. JosHi, Bombay. 

{Communicated by P, M, Barne, Bombay.) 

It is well known that the hydrates of a salt are stable only witliin a 
certain range of tempera turo and that in general as the temperature rises, 
progressively lower and lower hydrates are formed. It is dilHcult to work 
at high temperatures and exaroiiie the various hydrates formed. 

It is reported (H. FooU*, J. A}ncr. Chein. Soc., lOlo, 37, 200) that 
extremely soluble acids like hyilroehloric, sulphuric, nitric or extremely 
soluble suits like magnesium chloride have a dehydrating effect. Therefore 
it may bo possible to observe the fonnation of several hydrates — stable at 
different temperatures by the athlition of varying amounts of an acid 
(or a neutral salt) to the solution at a fixed temperature. For zinc sulphate 
the only ]i^<lrates .so far reportcfl are the hepta. hexa and mono liyrlrate.s. 
Tlie method.s emploj^ed were the determination of (a) the solubilities at 
various temperatures, and {/>) vapour pressure. Ft is jio.ssible tliat somo 
of the hydrates might have oscajjed detection if their transition range 
was very small. But by prt)grossivo small a<l<litions of sulphuric aci«l 
we shouitl bo able to detect the formation of any intermediate hy<lratos. 
With this in view, all the possible liy<lratcs of ziirc sulphate at 30'^C aiid 
46°C were studied in presence of varying amounts of sulphuric acid. The 
method adopted was Schminnemaker’s ‘ residue ’ methorl {J. Amci\ Chem. 
Soc., 1924, 46, 17C0) for the determination of the soli<l phase in the solu- 
bility bottles designed by N. Campbell {J. Chem, Soc., 1930, 179). 

It has been found that the n<ldition of sulphuric acid consitlerably 
diminishes the solubility of zinc sulphate, whilst the solid phase luidor- 
goos a variation identical with that pro<lucod by increase of temperature 
in pure aqueous solutions. As tho concentration of the acid is increased, 
the hepta, hexa and monodiydrates become tho only stable solid phase 
in equilibrium. Investigation of liytlrates of other salts by this method 
is in progress. 

11. Hydrolysis of uran 3 d salt.s. 

B.vlwant Singh, G. Ahmad, and H. B. Dunnicliff, Lahore. 

The hydrolysis of uranyl nitrate, uranyl sulphate and uranyl acetate 
has been studied at 30®C by tho eloctrornotivo force method, \isLng the 
quinhy<lrono electrode. Tho order of salt hytlrolysis ha.s boon foimd to 
be as uranyl mtrato> uranyl sulphate > uranyl acetate. Tho degree of 
hydrolysis increases with dilution. Tho i-esvllts obtained compare well 
with the degree of hydrolysis determined by Bruner (ZeiV. phxjsikal. Chem.. 
1900, 32, 133) at 40°C for the nitrate and tho sulphate by tho sugar 
imeraion method. 

12. An examination of a very insoluble pho.sphate extracted 

from monazite obtained from Orissa. Part II. 

C. B. Roy and S. B. Roy, Sabour. 

The present paper is a continuation of the work described in (1) 
J.S.C.I., 1933, 745. and (2) Zeit. anorg. Chem., 1933, 216, 203. 

the refractory phosphate referi'cd to in (2) has been further 
investigated. Attempts at further purification of tho base led us to tho 
clue that tho chloride could be divided into two portions : {n) colourless 
crystals^ insoluble in cone, hydrochloric acid, and (6) a yellow portion 
soluble in cone, hydrochloric acid. After repeated treatment, the solution 
of the yellow portion was so far purified that by spectroscopic examination, 
kmdly undertaken by Profs. K. Prasad and D. K. Bhattacharya, Science 
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College, Patna, there was no evidence of the presence of Zr, Hf or Ti. 
We do not think, however, that the presence of traces of Co indicated 
by spectroscopic evidence, still tenaciously retained after our exhaustive 
treatment, can fully explain the peculiarities of the base mentioned in 
our paper (2). 

Further examination of (a) and of (6) by spark spectra for which 
fresh quantity of monazite has to be broken up again and subjected to 
the laborious operation described, is in progress. 

13. Influence of light on iodine vapour at 250°. 

T. SuRYANARAYANA, Waltair. 

Iodine vapour enclosed in an evacuated soft glass bulb kept at a 
toinpernture of 250’-300®C is exposed to light from a 1,000 watt Tungsten 
filament lamp. After two days white solid substance is found deposited 
on the glass wall. On breaking the bulb the white substance became 
a brown liquid. The nature of the white substance is under investigation 
and it is supposed to be silicon iodide. 

14. Decomposition of the sulphates of calcium, strontium and 

barium. 

S. M. Mehta and H. A. Cooper, Bombay. 

The decomposition of the sulphates of calcium, strontium and barium 
in tlie presence of different amounts of boric anhydride has been studied 
at temperatures between 900° and 1100°C. It is foxmd that these sub- 
stances decompose to give mostly sulphur trioxide with a small propor- 
tion of sulphur dioxide. It has been possible to effect nearly ninety-two 
per cent decomposition of calcium sulphate at a temperature of about 
1 ,000°C. The effect of the addition of iron, nickel and carbon on the decom- 
position of calcium sulphate has also been investigated and it is found 
that the temperature of decomposition is appreciably lowered by the 
addition of these substances. The decomposition of the alkaline earth 
sulphates under identical experimental conditions has boon compared. 

It is suggested that the residue may be utilized to give (i) glass, (ii) 
acid, or (iii) borax. 

15. Electro-deposition of chromium from potassium dichromate 

baths. Part III. In presence of borate. 

M. A. Ali and S. Hussain, Hyderabad-Deccan. 

Electrolysis of baths containing potassium dichromate and a high 
concentration of boric acid with a low current density at 40°C yielded 
white tenacius deposits of chromium. The current efficiency was lower 
than in the case of baths containing potassium diohromate and sulphuric 
aci<l or acetic acid. When dichromate was substitvited by chromate or 
boric acid by borate, no white deposit was obtained. Change of distance 
between the electrodes had considerable effect on the deposit. Lead 
anodes wore os good as platinum anodes. 

10. Electro-deposition of copper on glass surfaces. 

S. S. JosHi and S. S. Kulkarni, Benares. 

It has been found that considerable difficulties exist in the preparation 
of copper films on glass, when produced by the reduction of suitable 
copper salts. Those are chiefly in respect of the chemical purity, homo- 
geneity and the optical regularity of the reflecting surface. Satisfactory 
results wore, however, obtained when silver films produced by some of 
the well known chemical methods wore used as a conducting base, for 
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subsequent electro-deposition from copper baths. The usual cupro- 
cyanide method (also that invoKHng the use of copper sulphate) could 
not be employed, as this weakened the initial silver base. In certain 
ranges of toroporature and concentrations for which data have been worked 
out, copper acetate and cuprammonium solutions (both when copper 
salts, eopper hv«lroxi<le, or even when metallic copper in the presence of 
oxygon, wore treated with strong ammonia) gave stable copper films 
with characteristic mirror properties, which have been studied. 


17. Elemcntiiry and mixed metallic films by electrodeposition 

on glass surfaces. 

S. S. JosHi and N. Haxumantha Rao, Benares, 

Detailed .stiidios have been made of : (a) the conditions for silver 
deposition from solutions as dilute 0*01 per cent silver nitrate, (b) the 
chemistry of tlie pro-treatment of the glass surface, (c) the kinetics, the 
spectral sequence of the play of coloui-s during the production of the silver 
mirror, (d) the infiuonce of temperature, (e) surface conductivity, (/) 
mieroscoj>ic examination of the surface structure of the mirror, (ff) the 
effect of extraneous materials in small amounts, e.g., potassium hydroxide, 
certain electrolytic coagulants, gelatin, etc. Data are given for the 
absorption limits of these silver films both when pure, and when super- 
im]>o3ed with extremely thin deposits of gold and nickel produco<l electro - 
lytically. Interesting results were obtained on the mobilization of the 
particles at low temperatures (about 300*C.) and the corresponding shift 
in the absorption limits. 

18. A new method for the estimation of bromides. 

M. R. Verma, P. L. Kapur, and M. Anwar-ul-Haq, Lahore. 

The bromide solution is treated with a mixture of 10% chromic acid 
and 10% nitric acid and bromine so liberated is extracted repeatedly with 
carbon tetrachloride. The estimation is carried out by treating the 
extract with potassium iodide and titrating the liberated iodine against 
sodium thiosulphate. 

19. Analysis of type metal. 

P. R. SUBBARAMAN and K. R. KRTSITN.\SWAm. 

Lead-tiu-antimony alloys offer considerable difficulties in analysis. 
The methods so far suggested are either tedious or involve special 
apparatus. 

Several alloys of lead, tin and antimony of known composition have 
been prepared and their analyses carried out by different procedures with 
a view to evolve a convenient and reliable method. The results obtained 
are described in the paper. 

20. Electrometric titration of dibasic acids. 

C. T. Abiohandani and S. K, K. Jatkar, Bangalore. 

The differential titration curves for oxalic, malonic, succinic and adipic 
acids by sodium hydroxide solution (N/10) contauiing small quantities of 
carbonate revealed the pronounced negative values near the end point 
ami minor mUoxions at the half noutralization points^ the values of the 
former being inversely proportional to the strength of the acid. The 
titration curve of adipic acid is not similar to that of succinic acid as 
reported by Chandler. 
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21. Tourmalines from the Mysore state. 

K. Y. Sreenivasa, Iyengar. 

Various speciroens of tourmaline obtained from the Director of the 
Mysore Geolo^cal Department have been subjected to careful chemical 
analysis and the results obtained are mentioned and discussed in this 
paper. 

An accoimt is given of the difficulties met with in the determinations 
of boron, fluorine and water in toumoalino, and also of the precautions 
to be taken to obtain reliable results. 

22. Reduction of iron content of native pyrolusite. 

S. Venkatasubba Rao and K. R. Krishnaswamt. 

The Indian deposits of p3T^lu8ite are too liigh in iron to satisfy some 
specific commercial requirements. Samples from a deposit in Mysore 
State carrying 85 per cent. Mn 02 and 3'5 to 4 per cent, of Fe were 
submitted to various method of treatment, e.g., Wilfley table, electro- 
magnetic separator and chemical reagents. 

The results obtained are discussed in the paper. 


Physical Chemistry 

23. Decomposition of nitric oxide under silent electric 

discharge. 

S. S. JosHi and K. C. Shbivastava, Benares. 

A detailed study of this decomposition has been made (under a given 
group of electrical factors) of the influence of the addition of moisture, 
N2, NO2. H2O, CI2, Br2, I2. H2 and SO2 in varying proportions. The 
decomposition of nitric oxide in the discharge is retarded to an extent 
which increases by increasing the proportion of the foreign gas. The 

* electron affinity ’ of the latter has been found to be an import^t deter- 
minant of this power of retardation. The current through the reaction 
space varies discontinuously indicating intermediate changes ; of these 
ono has been established to be the formation and subsequent decomposi- 
tion of nitrogen peroxide. Measurements have been made of the 

* threshold potontiol * during the complete decomposition of the gas both 
when pure and in the presence of the above mentioned foreign gases. 

24. The hydrogen-chlorine interaction under electric 

discharge. 

S. S. JosHi and P. N. Bhargawa, Benares. 

The principal data in the literature for the production of this reaction 
refer to the use of a-rays, radiations of different frequencies and heat 
(dark reaction). We hove studied this under the influence of electrical 
discharge due to alternating fields of low frequencies. Measurements 
wore made of (a) the potential opplied to the reaction vessel, (&) the 
current flowing through the latter during the reaction, and (c) influence of 
independently present excesses of chlorine and of hydrogen, and of small 
proportions of ammonia, oxygen on the course, the rate of the reaction 
and its * threshold potential *. The ionization current was found to 
diminish during the reaction and very large values obtained for the 
number of hydrochloric acid molecules produced per ion. The re^tion 
was found to bo explosive except with low pressures of the gas mixture 
and in the presence of a sensible excess of hydrogen. 
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25. Dei'oinpositiou of Iiydrogeii sulphide by electric discharge. 
S. S. Josni and R. G. Khalsa, Benares. 

'Dio reaction ha.-> hoen Htinliocl under the spark and aUo silent disoliarge 
under different coinlitions of the applied potential, the gas pressure, the 
ijiterelectro<lo distance, the frequency of the .A.C. supply and so on. 
Hydrogen and free sulphur wore the only products at any stage of tlie 
decomposition. The latter is produced in a pe<;uliur gi'oy form. The 
kinetics of its crystal growth un«lor the dLscliarge has been studied rnicro- 
Boopinally. Since the reaction does not produce any change of pressure, 
its couj'so was folkiwed by the analysis of the composition of the doeompo- 
sition mixture at <lifTerent stages. At a constant applied potential the 
percentugo decomposition was found to diminish with the gas prcssui'e in 
agreement with a theory ilovelopcd by Elliott. Joshi anti Lurit {Trans. 
F(tra<L .S'oe., 1027. 23, 57). The current varies in a characteristic manner 
tluring the ju'ogress of a given decomjiositiori. It inorcas<Ml tirst rapidly 
and then slowly (latter dejionding upon the gas pressure) anti linallv became 
constant, with the completion of the ilccomjiosition. 'Die * threshohl 
potential ’ tlocreased during the tleoompositioii. presumabl>- due to the 
diminution ot hydrogen sulphitle. Results are given for the F values 
under various conditions. 


20. Raman .‘Spectrum of phenol.-? from Thymus serpyllum. 

B. Sanjiva Rao, Bangalore, 

It was not fouiiil possible to determine by any known method a 
second phenol present in Tltymos .^er/ji/Hnm oil, carvacrol being the 
main constituent. Raman spectrum of the different phenolic fractions 
has 8ho\m that the other phenol present i.s thymoh 

27. Moelianism of inliibifion of iluore-soence. 

K. S. Gohuraja Doss, Bengalore. 

A critical stutly ha.s be<‘n inatlo of the availablo experimental data 
on inhibition of fluorescence. On the a.s.sumption that inhibition is 
duo to collisions of the second kind (cf. .lotto and West, Proc. Roy. Soc. 
1928, A121 , 299) a formula has been obtained anil found to explain quan* 
titativoly certain cases of inhibition brought about by ions. The uutoinhi- 
bdion of fluore.scent substances, however, can satisfactorily be explained 
only on the basis of polymerization. 


28. An X-ray investigation of the crystals of j 9 -azotoluene. 
Mata Prasad citul SI, R. Kapadia, Bombay. 

The crystals of p-azotoluono belong to the raonoclinic prismatic doss. 

and the axial ratio found by the moasureraoats of tlie interfaeial angles 

w a : b : C-.1/68 : I : 1«674; ^=90°16' (cf. Groth, V, p. 06). The 

X-ray study of the crystaU has given the foUowing lenrths for the 
aimonsions of tlie umt coU : o o 

a=12-00A. 6 = 4-851A, c = 9-703A. 

ratio which is in better agree- 
ment with that calculated from the interfacial angles measured by Groth. 

belongs ^ the space ^oup &2h and contains two molecules. 

molecules in the unit ceU have a centre of 
position of tho molecules in the unit cell has 
been dotorminod from tho relative intensities of reflection of the observed 
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29. A preliminary X-ray investigation of the crystal structure 
of hydroazobenzen \ 

Jagadish Sha-nker and jMata Prasad, Bombay. 

The crystals of hytlroazobeuzene belong to the bipyramidal class of 
the ortliorhombic systero. The axial ratio as obtained from crystallo- 
graphical measureinents is : 

a : b : c = 0-9787 : 1 : 1-2497 (cf. Groth, V, p. 59). 

The crystals have been studied by the rotating crystal method. 
The dimensions of the unit cell are 

a = 7-3oA, 6 = 7-50A, c=18-55A 

which give the axial ratio in agreement with that recorded in Groth 
except that (c : 6) is doubled. The number of molecules per cell are 
found to be four. Since the least number of asymmetric units necessary 
to complete the symmetry of the point group is eight, the results 

indicate that there is some internal symmetry in the molecule inside 
the unit cell. The probable space group has been discussed. Intensity 
measurements are in progress. 


30. All X-ray investigation of the crystals of (i) diphenyl 
disulphide, and (ii) diphen 3 ’lene disulphide (thian- 
threne). 

Mata Pra.sad and B. H. Peermahomad, Bombay. 


(1) The crystals of diphenyl disulphide belong to the rhombic system 
and crystallographic measurements give the ratio a : 6 ; c =0-6821 : 1 ; 
0-4987 (cf. Groth, V, p. 33). The crystals wore studied by the rotation 
and oscillation method. The dimensions of the unit cell are : 

a = 8-10A, 6 = 23-84A, c=6-61A 


which shows that the ratios a : b and c ; h are halved. The number of 
molecules per cell calculated from the dimensions of the cell and the 
specific gravity of the crystals (found to be 1-339) is four. The probable 
space group which would fit in with tlie observed halvmgs has been 

discussed. , , ,, ,• • • x- 

(2) The crystals of thianthrene belong to the monochnic prismatic 


class and 


a : 6 : c = 3-7941 : 1 ; 1-1807 ; )3= 105‘’48' 


(cf. Groth, V, p. 34). The X-ray rotation photographs give 

a=22-86A, 6 = 6 0A, c=14-66A; )3=105®48' 

which show that the ratio of c : 6 is doubled. The number of molecules 
per unit coll is eight. The molecules in the cell are asymmetric. 


31. Photo-decomposition of silver halides. 

S. S. Bhatnaoar, M. R. Verma, and I. C. Gupta, Lahore. 

Magnetic susceptibility measurements of halides of silver at various 
stages of photo -decomposition under halogen absorbers like potossiim 
nitrite, water, gelatine, carbon totrochloride, etc. were carried out. The 
results suggest that the course of photodecoraposition is represented by 
the equation : 

2AgX = 2Ag-l-X8 


where X is the halogen. 


Section II ^ Chemisirij 


9 


32. Transformation of chromic chloride in dilute solutions in 

the dark and ultra-violet li"ht. 

D. S. Datar and M. Qureshi, Hyderabad (Deccan). 

The traiisforraatioii of the dark green chromic cliloride in a 0-01 
molar solution in the dark was followed by measuring extinction co- 
efficient, value and electrical conductivity at definite intervals of time. 

A state of e<iuilibrium is reached in about six hours and a half. The 
peak of the absorption band of a freshly prepared solution lies at about 
()400A, while the position of maximum ab.sorption in the case of the equili- 
brium mixture is near o750A. The results indicate that it i.s not a case 
of n simple and direct isomeric change of the dark green variety into the 
\’iolot form, but that of a complex change taking place in sev'eral stages 
and accom[)anicd by hydrolj’sis. 

Exposure to ultra-violet light accelerates the rate of transformation. 

33. Absorption spectra of binary liquid mixturc.'<. 

S. S. Bhatnagar, P. L. Kapur, and M. D. Rajpal, Lahore. 

The absorption sj)ectra of mixtures of nitrolx)nzono and o-nitrotoluene 
with (a) aniline, (/*) o-toKudino, (c) at-cresol, (d) toluene, and (c) m- 
xyleno has been studied. As the nitro-bodios show general absorption in 
ultra-violet region even when present in small thicknesses the study has 
been re3tricte<l, therefore, to the visible region only. Binary mixtures of 
hydrocarbon.s with nitro-bodios give the superimposed spectrum of the 
components, of /n-cresol with nitro-bodies show slight displacement and 
of aminos with nitro-bodios exhibit largo displacement of the absorption 
spectrum towards the rod region. The slight tiisplacement has been 
siiowik to bo duo to tho dipolor association whereas tho large shift has 
been attribute<l to the chemical association of the components. 

34. Photo-electric threshold and latent heat of fusion. 

B. N. Sen, Biirdwan. 

A formula has boon proposed for the calculation of tho photo-oloctric 
threshold wavelength from tho latent heat of fusion of tho metals con- 
cerned on tho basis of Pauli -Sommerfehl theory of degenerate electron-gas 
for tho metallic state with the modificatioix that in tho solid state tho 
electrons cannot move in a force-freo space and their mobility is governed 
by tho loa.st distance botwoon the atoms. Tlio formula may bo represented 
thus : 

Ao = A: D log (L) 

whore Aq is the threshold wavelength, D, tho distance of the closest 
approach of atoms, L, the latent heat of fusion and k, a constant depending 
upon tho nature of the lattice. 

The formula gives values in comparative agreement with those 
observed. 

35. The melting points of mixtures of boric acid and hydroxylic 

substances. 

S. M. Mehta and (Miss) K. V. Kantak, Bombay. 

Boric acid was heated with mannitol, orythritol, glucose, galactose, 
tartaric acid and other hydroxylic substances until a clear melt was 
obtained* It was then sucked in a capillary tube where it was allowed to 
soli^fy* Tho melting point was determined according to tho method of 
Christomanos 1890» 23^ 1093). The amounts of boric acid and the 

hydroxylic substances were determined in a weighed portion of the molted 
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mass. ■\\'hen tho melting points are plotted against the ratio boric acid : 
nydroxylic substance, cur\^os are obtained*whch show that mannitol forms 
definite compounds with boiic acid but that the other substances give 
melting point diagrams with eutectics which in certain cases are as 
low as 60®-70=C. 

36. A rapid and accurate method of measuring the porosity 

of insulating materials. 

B. S. Srikantan, Waltair. 

Insulating substances baked at different temperatures have different 
degrees of porositj'. A quick and accurate method by the use of 
immersion pyknometer {J.I.C.S., 1936, 13f 136) is described, in which 
by measuring tho specific gravity and apparent density of these substances 
in a powered form, tho percentage of porous volume has been calculated. 

37. Miscibility of alcohol and petrol. 

S. R. Bhate and Habib Hasan, H^^derabad. 

The rapid increase in the production of molasses during the recent 
years is causing concern to sugar-producers. In most countries it is 
fermented and then used as motor fuel singly or in admixture with other 
suitable substances. The same suggestion is made in this paper and the 
strengths of alcohol which will freely mix with petrol have been worked 
out. 


38. Viscosity of binary mixtures. 

P. B. Ganguly and S. K. Chakra verty, Patna. 

A relationship between viscosity of binary liquid mixtures and 
molecular association has been worked out. The expression has been 
tested in the case of the following systems : methyl alcohol, phenetole, 
acetic acid, acetone, linalool. phenol, benzyl alcohol, nitrobenzene, dis- 
solved separately in benzene. In the majority of the cases studied the 
expression has been found to be applicable. The result has been dis- 
cussed in the light of Hildebrand’s idea of association {J. Amer. Chem. 
Soc., 1916, 38, 1462). 

39. Variation of surface tension with change in concentration 

of iodic acid solution. 

M. R. Nayar and A. B. Sen, Lucknow. 

Surface tension values of the solute calculated from the mixture law 
equation give curves corresponding to the viscosity curves with the 
difference that the points of intersection become points of minima and 
the convex portions of the viscosity curve become concave here. The 
points of intersection are 0’04N and 0‘1N. Paraohor values ore being 
calculated. 

40. Kinetics of reactions in heterogeneous systems. Part III. 

Hydrolysis of esters. 

D. D. Karve and V. L. Mehendalb, Poona. 

The velocity of hydrolysis of (o) benzyl acetate and (6) benzyl 
propionate with dilute solutions of hydrochloric acid have been studied 
at room temperature, the ester being dissolved in xylene. The effect on 
tho velocity of hydrolysis of changes in the concentrations of the hydro- 
chloric acid and of the ester respectively, of increase in the quantities of 
the acid used and of the addition of a neutral salt have been studied. 
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41. Kinetics of reactions in heterogeneous systems. Part IV". 

Velocity of hydrolysis of some aromatic acid halides. 

T). D. Kvrve and K. K. Dole, Poona. 

Tho velocities of hytlrolysU by water of benzoyl cliloride, cinaarayl 
clilorido and of benzoyl brojuitle diiisolved in monoclilorbeazono wet*e 
studied untlor varying conditions of concentration of the reaching svib* 
stances. Tho velocity constants calculated according to the mono- 
molecular formula have given fairly constant values. 

42. Kinetics of the reaction between chloral hydrate and 

sodium hydroxide. 

A. N. Kappanna, Xagpur. 

A detailed stu<ly of tho kinetics of tho reaction has been made. The 
bumolocular velocity constant varies with tlio initial concentrations of 
the reactants. A mechanism for the reaction, to account for tiio observe*! 
results, has been suggested. 

43. Kinetics of heterogeneous organic reactions : A study of 

the benzoin reaction. 

B. F. Ferreira and T. S. Wheeler, Bombay. 

In the study of tho kinetics of the benzoin reaction at 80* the cvirves 
obtained with 1, 2 and 3 gms. of potassium cyanide are similar to those 
obtained at 100‘*C (Parts I and II, J. Phys. Chein., 1935, 39, 727) but 
the reaction is much slower at the lower temperature. The reaction is 
also being studied at 70'* and 90'*. Owing to tho sensitiveness of the 
reaction to inliibitors difficulty has boon experienced in obtaining con- 
sistent results at tho lower temperatures. 

It has been confirmed by means of long period adsorption experiments 
with small quantities of potassium cyanide that tho benzaldehyde hitherto 
used in all the experiments was of a standard degree of purity (cf. Part V, 
Proc. Ind. Acad. Sci., 1935, 2, 605). 

44. A study on the velocity of hydrolysis of some aromatic 

nitriles. 

D. D. Karve and D. \^. Gharpure, Poona. 

Benzonitrile, o- and p-tolunitrilos and benzyl cyanide were hydrolysed 
by known strengths of sulphuric acid using glacial acetic acid as solvent. 
Tho quantities of amide and ammonium salts formed were estimated 
separately and the total quantity of cyanide hydrolysed was calculated. 
The effect on the velocity of hydrolysis of the concentration of the 
sulphuric acid is being studied. It is also seen that owing to sterio 
hindrance, o-tolunitrilo remains practically unliydrolysed after 2-5 hours 
at 100® with 16'34N sulphuric acid. 

45. Influence of temperature and of foreign electrolytes on the 

partition co-efficient of iodine between toluene and 
water. 

S. S. JosHi and R. R. Gorey, Benares. 

The above constant has been measured in the temperature range 
10-^0®C and in the presence of different amounts of KI, KCl. NaCl and 
LiCl. Definite evidence is obtained from these data for the occurrence 
of polyhalides with tho above named constituents under these conditions. 
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From a knowledge of the sliift of the mass law co-efficients characteristic 
of these complexes, approximate estimates have been made of the 
corresponding heats of formation. 

46. System : Sulphuric acid — ethers. 

S. K. Jv. Jatkar and N. G. Gajendragad, Bangalore. 

Sulplniric acid can be used to absorb the vapours of methyl and ethyl 
ether and the ether subsequently recovered by adding water and distilling. 
It is very important to know in what form the ether is absorbed and 
how much of it can be theoretically recovered. A continuation of the 
previous study of the viscosity and conductivity of the mixtiires of ether 
with sulphuric acid has .shown that although the additive compounds 
H 2 S 04 .C 2 H .^0 and H 2 S 04 . 2 (C 2 Hr ,)20 are formed (which can give up 
etlier on addition of water) mixtures of pure sulphuric acid and small 
quantities of other, give rise to further chemical reactions resulting in the 
formation of water. This fact alone explains quantitatively the maxima 
in the conductivity-composition curve and the displacement of the maxima 
from that required for the two above additive compoimds, in the viscosity- 
composition curve. A limit is therefore set to the amount of ether 
recoverable by this process. This study has been extended to the systems 
sulphuric acid — methyl ether and sulphuric acid — propyl ether. 

47. Equilibrium in the system Iv 2 Cr 04 — KgSO^ — HgO. 

S. Gopala Rao and K. R. Kbishnaswa^. 

The various solubility determinations and the compositions of the 
equilibrium mixtures relating to the above system at different tempera- 
tures were carried out in a thermostat by a method described in detail 
in the paper. 

The tables given in the paper show the results obtained. 

48. Valve potentiometer. 

8. K. K. Jatkar, Bangalore. 

This paper describes the various valve circuits used in the potentio- 
metric investigations in our laboratory : (1) one electrometer triode 
followed by one stage D.C. amplifier using LP 2 , a Unipivot galvonometer 
serving os the indicating instrument, (2) two electrometer triodes in 
push pull using a mirror galvanometer as a null instrument, (3) one 
electrometer valve followed by two stages of resistance capacity coupled 
amplifier, using a ballistic galvanometer os a null instnunent, and (4) 
two P 2 valves in push pull for use both as a voltmeter for measuring pH 
and for differential electrometric titration, a unipivot galvanometer 
being the indicating instrument. The grid current is reduced to less than 
10- amp. 

49. Automatic potentiometric titration. 

S. K. K. Jatkar and C. T. Abichandani, Bangalore. 

In view of the long time taken in electrometric titrations we have 
developed a simple apparatus for automatically recording the titration 
curve of both B and dE/do against c.c. The reagent is added by the 
continuous movement of a cylindrical graduated plunger, released by 
the recording drum which is moving at a controlled speed. The electrodes 
are connected to a push pull vacuum tube circuit ha\dng a mirror galvano- 
meter between the two anodes. The movement of the spot of light was 
either hand-recorded on a Cambridge Curve Tracer or photographed on a 
bromide paper. 
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50. Electrode potential of tungsten, tantalum, platinum, 
nickel, antimony, silver and silver chloride electrodes. 

C. T. Abichandani and S. K. K. Jatkab, Bangalore. 

In the course of our experiraents on the suitability of a biraotallic 
©lectrodo systems for the electrometric titration of acids and bases, w© 
studied various electrodes such as W, Ta, Pt, Ni, Sb, Ag and Ag-AgCl 
in buffers of different pH values. 

Antimony behaves abnormally after 8 pH while tungsten behaves 
ver>’ woll \ip to 10 pH. It i.s further observed that Ag-W, Pt-W, Ag-Sb 
and Pt-Sb are good pairs for the electrometric titration of acids and bases. 

The tungsten electrode was used by us for tlio difFeit5ntial titration 
of acids and bases and it gave very sharp end points. The electrode was 
a wire of tungsten 1 mm. thick. Wo polished the electrode with sand 
paper at the commencement of each operation and found that the polished 
electrode behaved more like a hytlrogen electrode than the tarnished or 
oxidised electrofle. This behaviour i.s similar to tliat of antimony 
electrode. 

Further the E.^l.F. of the cell W (polished) 'solution/H 2 was foun<l 
to bo almost constant at <lifferent pH values, showing that the polished 
electrode behaves more like a hy<lrogon electrode. The teraperaturo 
co-efficient of the above electrode system was found to be -003 volt. 

51. Potentiometric titration of aromatic bases. 

C. T. Abichandani and S. K. K. Jatk_\r, Bangalore. 

The differential titration of aromatic bases such as pj’ridine, a- 
picoline, ^-picoUne, quinoline, quinaldine and rsoquinolino by hydro- 
chloric acid was carried out using polished tungsten wires os electrodes. 

The double peak.s obtained for the end points are in favour of the 
idea of the existence of Kekule isomers of .some of these compounds. 

52. Electrolysis of afpicou.s calcium chloride. Part I. 

S. S. Jo.sHi and S. P. Sark.vr. Benares. 

This has been studied in respect of the influence of (o) temperature, 
(b) nature of the electrode materials, (c) current density, (d) composition 
of the liquor at different stages of the electrolysis, and (c) initial addition 
of free HCl, K 2 Cr 04 and other materials. Conditions have been studied 
for the non-ignition of calcium liberated at the catliode and its isolation 
by use of metallic mercury under special conditions. The electrolysis 
increases very appreciably the proportion of available chlorine, chiefly 
through the hypochlorite formation. The concentration of the product 
reaches a steady value after a certain period, whereafter, that of tho 
chlorate begin-s to rise except whoa tho temperature is too low. The 
addition of but small amounts of K 2 Cr 04 has been found to have marked 
influence i n increasing the yield of the hypochlorite. 

53. Transport number of the silver ion in the presence of 

methyl alcohol. 

S. S. JosHi, A. J. Hari Rao, and K. Ramadas, Benares. 

It has been observed that the transport number of the silver ion 
incroosos to a maximum m the proportion of methyl alcohol in the mixture 
is increased, and then diminishes for further increase of methyl alcohol, 
Heterminations of tho viscosity of tho medium at different percentages 
of methyl alcohol gave curves strikingly similar to those obtained in 
respect of the transport numbers. These results ore discussed on the 
possible variations of tho significant ionic mobilities, formation of com- 



14 


Tweyity-fourth In-dictn Science Congress 


two components, hydration of the ions and other 
devolnl?/rl^T^ of the transport nmnber, on the basis of the theories 

and Kruger (Z. Elcktrochem., 1916, 22, 445), Krumarisch {ibid.) 


54, Acjiieons solutions of sodium alumiiiate. 

S. i\r. Mkhta and (Miss) Olive Joseph, Bombay. 

Solutions containing different proportions of sodium hydroxide and 
alum.nuim hydroxide expressed as the ratios of Na.>0 : AlgOg have been 
investig^ed m the same manner as those of sodium zincate reported 
before {Proc. Ind. Sci. Cong.. 1835, p. 113) by one of the authors. The 
electrical conductivity has been measured between 2N and O OIN. CrystaU 
ot definite aluminates have been isolated from the solutions containing 
hydroxide dissolved in more than ION sodium hydroxide as well as from 
those in 2N and 6N sodiiun hydroxide. Further work on the determina- 
tion of the hydrogen ion concentration by means of the glass electrode 
is in progress. 

55. Elecfcro-typing. 

V. M.^niyax, Bangalore. 

The suitability of different wax mixtures for getting accurate 
impressions from old coins and of different preparations of graphite for 
coating the impressions prior to electrotyping, has been investigated. 

56. The evaluations of Ao ^ soaps in alcohol- 

water mixtures. 

S. K. K. Jatkar and B. S. V. K. Vittal, Bangalore. 

In continuation of our previous study of the conductivity of piue 
soaps in ethyl alcohol and etliyl alcohol-water mixtures, we have now 
calculated Ao limiting conductance, and K. the dissociation constant 
by the method of Fuoss and Kraus, for all the mixtures except 87 per 
cent, alcohol which is anomalous because the conductance decreases 
with dilution in the same range in which there is an increase in the case 
of other mixtures. 

67. The influence of magnetic field on adsorption. 

S. S. Bhatnagab, P, L. Kapur, and A. N. Kapur, Lahore. 

Bffeot of magnetic field on the adsorption of KMn 04 , K 2 Cr 207 , 
K 4 Fe(CN)o and FeCls by charcoal and of KMn 04 and K 4 Fe(CN)o by 
BaS 04 has been studied. In the system Kll)In 04 -charcoal K 2 Cr 207 - 
charcoal adsorption is increased; in FeCls -charcoal it is decreased; 
whereas in KMnOi-BaSO^, K 4 Fe(CN‘)o-BaS 04 it is not influenced by 
magnetic field. 

Thus we find that magnetic field influences adsorption as it does 
various other chemical reactions according to rules deduced by Bhatnagar, 
Mathur and Kapur {Phil. Mag., 1929, 8, 467). 

68. Particle size and magnetic susceptibility. 

S. S. Bhatnagar, M. R. Verma, and M. Anwar-ul-Haq, 

Lahore. 

The mass magnetic susceptibility of lead, copper, bismuth, antimony, 
sulphur, selenium and tellurium has been measured at particle size of the 
order 0*4^ and has been found in each case to bo the same os that of the 
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correspoiuling metal t/i oiu^sc, provided impurities like oxides, hydroxides, 
carbonates, etc. are suitably removed. Evidence in favour of this point 
has also boon brought forth by agglomerating the purilied powder of lead, 
bismuth and antimony, when no change in the .susceptibility value is 
observed, which it shoul«l have been if there were any particle .size effect. 

It is pointed out that Kao’.s conclusions {Citrrcnt Science, 11)30, 4, 
572) on copper, bismuth and antimony are not correct because he lias 
presumably neglected the influence of carbon iiK'lnsion in the case of th© 
former metal ami that due to the formation of o.vi<les and hyrlroxitles 
in the case of the last two metals. Further, his inference from the work 
of Prin.s that antimony is amorphous in the coMoifla! state is not borne 
ovit from the original text f)f Prifjs. 

50. Magneto-optical rotation of liquid mixtures. 

8. 8. Bhatxagar, M. R. Verma, atnl P. C. Khaxna. Laliore. 

Magneto-optical rotation of the following pairs of liquids was measured 
at variou.s molar concentrations : — 

(1) Xylene — aniline, (2) Toluene — aniline, (3) Xylene — nitro- 

benzene, (4) Xylene — o-nitrotolnene, (•>) Toluene — nitro- 
benzene, ( 6 ) Nitrobenzene— aniline, (7) .Aniline — m-cresol, 
(8) o-Nitrotoluono — ai-cresol. (9) Nitrobenzene — m-cresol, 

(U>) Water in phenol — phenol, (11) Phenol in water — water. 

Deviation in rotation from the aildivity value is obtained only in 
those mixtures which show a departure in <lcnsity from the linear law. 
The results are disctissed in view of the possibility of dipolar ossooiation 
and chemical combination. 

4 

60. A magnetic study of colour changes in cobalt chloride. 

8. 8. Bhatnagar, a. N. Kaptr, and P. L. Kapxtr, Lahore. 

Mngnoto-optic rotation.s of CoCl 2 * 0 H 2 O solntiorts in <litTerent solvents 
have been sturhed. The colour and molecular magnetic rotation of 
cobaltouB chloritle solutions in amyl alcohol and hydrochloric acid change 
considerably with concentration while in aqneovis sohitions the change 
is only just noticeable. Tlio colour change is brought about both by 
changing the state of ionization ami by causing dehydration, hut the 
protlominant factor is the formation of complex ions of the typo (C 0 CI 3 )' 
anti (CoCq)" as already suggosteil by lihatnagar and KaiJtir Ij. Iivlinn 
Chem. iS’oe., 1932, 9, 341). 

61, Decolourising action of fullor\s earth. 

B. 8. Kglkarxi and 8. K. K. Jatkar, Bangalore. 

In the cotirse of the work on the activation of Fuller’s earths obtained 
from different parts of India, it was observed that the pH of the solution 
of sodium chloride treated with the earths varietl in the same manner 
aa the change in the units of colour removed. It has been found that the 
decolourising action and tho activation of these earths by ncirLs are directly 
related to tho exchangeable hydrogen ions contained in tho earths. Thus 
the cation of the I iillor’s earth which is of zeolitic nature Ls replaced by 
the hydrogen ion during the process of activation by aci<l.s, the hydrogen 
m I’Urn being replaced by sodium ion when treated with tho salt solution, 
)>oth reaction.^ being governed by law of mass action. This paper reports 
the rosiilta obtained regarding the value of the equilibrium constant 
mvolvod for tho diflbrent earths studied. 
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62. Eftect of ultra-v^iolet light on chromium hydroxide sols 

of a high degree of purity. 

D. S. Datar and M. Qureshi, Hyderabad (Deccan). 

Chromium hydroxide sols were prepared by three different methods 
and purified by the process of continuous dialysis extending over 60 
hours and inore. The progress of dialysis was followed up by the measure- 
ment of light*absoi*i)tion, pH value and electrical conductivity. The 
extinction co-efficient curves of the dialysed sols have the same form 
and the same regions of maximum and minimum absorption namely 
5900 and 5150A, respectively, although the intensity of absorption in 
each case is different. 

Exposure for 24 hours to ultra-violet light of a sol dialysed for 60 
hours, results in an increase in the light-absorption as well as in the 
chromium-chlorine ratio. The pH value shows at first a decrease, followed 
by an increase on long exposures. Similarly electrical conductivity first 
decreases and then increases. An explanation has been offered for this 
behaviour. The effect of dilution and ageing on the abovementioned 
properties has also been investigated. 

63. On the relation between peptisation of a precipitate and 

its electrokinetic potential and the electric charge of 
a precipitate formed in presence of an excess of one 
of the constituent ions. 

S. G. Chaitdhury and J. Sen Gupta, Calcutta. 

During the course of peptization of a precipitate, a rise of the electric 
charge of the particles of the precipitate always occurs. The precipitates 
studied are copper ferrocyanide, uranium ferrocyanide, zinc ferrocyonide 
and silver iodide. A polar precipitate does not always show a positive 
charge in presence of an excess of on electrolyte having a constituent 
positive ion, nor does it always show a negative charge in excess of an 
electrolyte having a constituent negative ion. 

The charge of a polar precipitate in excess of either one or other 
electrolytes taken for precipitation depends : (o) on the initial concentra- 
tions of the precipitants taken, and (6) on the time after which measure- 
ments of charge were taken, i.e., on the age of the precipitate. These 
observations go against all the theories hitherto proposed to explain 
the nature of the charge of a polar precipitate in presence of an excess 
of either of the common ions. 

The work was undertaken under the guidance of Prof. J. N. Mukherjee. 


64. Colloidal structure and infra-red absorption spectra. 

S. S. Bhatnaoak, P. L. Kapur, and M. D. Rajpae, Lahore. 

Infra-red absorption spectra of Fe208, As 2 Ss, Si02. Sn02 and Au 
hydrosols prepared by different methods has been studied between 0*8 /x 
and 2*0 /x. Almost all the sols have been found to be less transparent 
than water in the region of 0*0 /x to 1*3 /x and 1*56 (i to 1*75 fi and are 
more transparent in the legion 1*3 /x to 1*66 /x and beyond 1*76 /x. There 
is a striking similarity between their percentage transmission curves 
particularly in respect of the absorption bands occurring at 1*0 1*2 /x 

and 1*6 fx. The change in transparency of water and the shifts in th© 
position of water bands has been ottributed to tlie disturbance of equili- 
brium between the mono-, di- and trihydrol molecules of water caused 
by the hydi*ated colloidal particles. The Si02 and Sn02 sols have been 
shown to have maxima of the absorption bands at 1*20 /x, 1*9 ft and 1*06 ft 
respectively besides tliose of the other sols. This difference in two sets 
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of soU is clue to their cliffereuce in natui'O, i.e., their hydrophobic and 
liydrophilic character. 


65. ‘ Zonal effect ’ in the variation of the opacity during the 

coagulations of colloid manganese dioxide. 

S. S. JosHF anrl P. V. Jagaxnatha Rao, Benares. 

That <-oagulatioa Iciuls necessarily to an inci'ease of the turbidity or 
opacity of the coagulatin^r .system has been O-ssuniecl tacitly by colloid 
chemists. This lunlc'rlies the numerous invostigatiiuis on the kinetics 
of the above process from an experimental standpoint, in tht» light of the 
current tln>ories d»*veloped cltiefly by Smoluchowski {Z. j/ht/sifcetl. Chon., 
1917. 92, 129), Freundlic h (Colloirl and Capillary Clunnistry, 1920. pp. 442) 
and others. As is to be anticipated from the simple and restricte<i 
mechanism of the process contemplated in tho al)ove theories, disparity 
exists appreciably between the requiremonts of the theory and actual 
practice, espe<'iaHy in the ^^low region «)f the reaction. Base<l on the 
I’esults of work from these laboratories, it was sujigestod that tho change 
is essentially <liscontinu«jus as re\'oaled in the tiinc N'ariation by some of 
the principal properties wliich arc employed usually by following the 
progress of coagulation. No information in this line is available in the 
literature in respect of th»* opacity as a measure of tho change. With the 
exception of two preliminaiy communications (Joshi and Jaya Rao, 
J. hulian Chem. Soc., 1030. 13, 311; Joshi and Purushottam. Current 
Science, 193C, 4, 870), it docs not appear to have been noted that even 
this property, which has hud perhaps longest and widest usage as u 
moasuro of coagulation, shows a ‘ zonal effect ’ in tho slow region. Moi*e 
detailed .studies have shown in tho case of colloidal manganese dioxide 
using <iifferently concentrated solutions of KCl. BaCl 2 and CH 3 COOH 
as coagulant.s that, contrary to usual experience, the opacity actually 
<limini.sho.s after the familiar ri.^e in the initial stages. Under certain 
conditions tho opacity diminishes first aiul then rises. Interesting results 
were obtained when monocliromatic light was used for tho opacity measure- 
ments. Under all these conditions, it was found that the change of 
opacity wa.s always zonal irrespective of whether this property changed 
normally or otherwise dui’ing the occurrence of tho change. 


66. ' Zonal effect ’ in the coagulation of gold hydro.sol. 

S. S. Joshi and N. Haxi'.mantha Rao, Benares. 

In previous communications from those laboratories (.lo.shi and 

Chetn. Soc., 1933. 10. 329; Joshi and .Monon, ibid. 

ibid., 1934. 11, 133 ; Joshi and Iyengar, 
19.14, 11, 555 ; .573 ; .577 ; Joshi and Pannikar, ibid. 1934. II. 797 

?oor’ J Sci. U.P., 1935. 5. 41 : Chim. Ph>/s., 

19.3.1, 32, 4.>o ; .Toshi and Sarkar. J. Bombay Univ., 1935. 4, 140; .Joshi 

Chem. Soc., 1936. 13, 141 ; 311 ; Koll. Zeit. 
iy,5Us 7o, 146), It been shown that the process of slow coagulation of 
a number of sols produced by variously concenti-ated solutions of difforent 
electrolytes, and hy oppositely charged aoLs is not continuous with respect 
to the coagulation time. Suice this conclusion constitutes a departure 
from the current theories of tho kinetics of coagulation, it was of interest to 

n Ki'® hydrosol. for which very detailed data are 

available in tho literature. 

In the present work, two independent methods wore omplovod to 
follow the process of coagulation, viz. change of the viscosity and of 
refractive index. Those experiments show that coagulation is not time- 
continuous and that this feature becomes more pronounced the slower the 
change. Results also show, contrary to tho tacit assumption made 
g nora y by colloid chemists, that coagulation does not necessarily 
produce a not uicrease of viscosity. Moreover, contrary to the findin'o- 
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of Galecki {KoU. Zcit.. 1925, 36, 154, et. seq.) the characteristic changes, 
viz., rc<i to \’iolet, is not confined to the occurrence of the first 
munnnun on the \’iscosity — time cui'\'es. The discontinuities termed the 
■ Zones of coagulation ' are brought out vividly by the refractivity — time 
cur\'es which have been studied in detail. The ‘ zones ’ tend to dis- 
appear during both rapid and very slow coagulations. 

67. The coagulation of colloid antimony sulphide by aqueous 

incrcurv chloride. 

S. 8. JosHi and T. Madhava Menon, Benares. 

It was shown in a recent publication (Joshi and Kulkarni, J. Indian 
Chon. Soc.. 1936, 13, 439) that in by far the majority of cases coagula- 
tions of colloid arsenious sulphide produced no sensible variations in the 
viscosity, transparency and opacity (determined by independent means) 
of the colloid when coagulated by mercury chloride. The normal varia- 
tions in these properties occurred under the above conditions if other 
olectrolyte.s w’ere used as coagulants both wdien ( 1 ) used alone, and (ii) 
when but small amoimts of these w’ere mixed with HgCl 2 u.sed for pro- 
ducing coagulation. These measurements have now been extended to 
the study of the coagulation of colloid Sb^Sy by HgClo- It was found 
that the character of the variation of any of the above properties depended 
chiefly upon the coagulator concentration. For low values of tlie latter, 
results were similar to tliose obtained in the case of colloid AS 2 S 3 and 
HgClg. ill respect of all the three properties mentioned above, i.o., they 
remained sensibly stationary although visible flocculation had occurred 
in the system. In rapid coagulations all the properties showed the familiar 
type of variation. In intermediate regions, all the properties showed 
discontinuous variations. This last conclusion was also confirmed by a 
detailed .study of the change of refractive index during coagulation. It is 
concluded, therefore, that the ad hoc utilization of any of these four 
properties as a mensui'e of the corresponding degree of coagulation is 
subject to an inherent uncertainty. It is certainly unreliable as a general 
measure of coagulation. 

68. Viscosity of thorium molybdate gels during formation. 

Mata Pra.sad ami (Miss) Rathnama, Bombay. 

The viscosity of thorium molyb<late gels prepai-ed by mixing .solutions 
of thorium nitrate aiifl potassium molybdate has been measured at different 
intor\’al 8 during its formation. The effect of the variation of concentra- 
tions of thorium nitrate and of potassium molybdate and of the addition 
of electrolytes and non-electrolytes on the viscosity of the gel-forming 
raixturo.y has also been e.\amine<l. The vi.scosity — time cur\'es are irregular. 
The thiotropy of these gels is discussetl in view of those observations. 
All the gels used in thi.s investigation were transparent or transluscent. 

69. Swelling of gels. Part II. 

N. A. Yajnik ayid M. Ahzal Khan, Lahore. 

The swelling of blue and agar-agar gels in water has been studied 
at various pH’s and in presence of different electrolytes. It has been 
observed that ; 

1. In case of glue gels the swelling was minimum at pH 5, while 

in agar-agar gel.s the maximum imbibition was obtained at 

pH 7. 

2. On comparing the influence of the electrolytes with common 

anions, it was observed that the swelling of glue gels 
on tlecreosing with tlie increase of molecular weight, whilst 
rovei* 8 e was the ca.so of agar-agar gels. 
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70. Studies in barium malonate gels. 

Mata Prasad and Kartar Nauain, Bombay. 

The setting of barnim malonate gels has been stiuiied at 
temperatures using solutions of different eoneont rat ions ot the inalonie 
acid. It has been found thot with an ineivase in the coiK-entration of 
the acid the time of setting tir.st decreases, reaches a miniinum, tlieu 
increases aiul reaches a rnaxinuim ami again decreases until at high 
concentrations the time — enmeentration curve run.s almost parallel to the 
concentration axis. The increase of temperature also shows that the 
time of setting fii'st increases, ivaches a maxiuium Viilue an<l then 
decreases. 


71. Studios in inorganic gels. 

JLvta Pras\d and I). M. Desai, Boml)ay. 

A number of inorganic gels, some already known, have been obtained 
in a traiispni'ent condition by properly controlling th<* hydrocen-ion con- 
centration of the gel fonning mixtuies. In oacli case the limits of con- 
centration of the gel-forming .sohdions ha\o beei\ tletormined and the 
effect of temperature nml of the addition of non-electrolytes on the fonna- 
tion of gels has been examined. The heat of ncti\’ation of the gels has 
been calciilated from Arrhenius’ equation. 


72. Adsorptive properties of synthetic resins. 

S. S. Bhatn.\oau, a. N. Kaih r, and M. L. Puri, Laliore. 

Adsorptive properties of synthetic resins have been stmlied in detail 
and the authors find that the taking up of dissolved substances from 
solution by the adsorbent resin.s follows the onlinary law.s of adsorption 
and is mainly a surface phenomenon. The atLsorption from aqueous 
.solutions of benzoic, salicylic, nnthranilic. picric, formic, acetic, pro- 
pionic, butyric, amino-acetic, lactic, sulphuric, nitric, hydrochloric acids 
has been studied. Aromatic acids are ad.sorbed to a gmater extent 
than aliphatic acids. In a homologous series, the adsorption of organic 
substances from aqueous solutions increases strongly and regularly as wo 
oascend the series. Inorganic acids are preferentially afLsorbe<l in the 
ardor H 2 S 04 >HN 03 >HCl. The adsorption from .solutions other than 
fqueous was also studied aud the use of difference in degree of sorption 
rom solvents in the recovery of \’ariovis substances from solutions has 
been investigated. These resins can bo ecouomic*ally piepared as com- 
mercial adsorbents and have a<lvantago over charcoal and silica in tliat, 
whereas charcoal does not adsorb inorganic bases aiul silica inorganic 
acids, the resins acLsorb both types of substances fairly strongly. 

73. Ad.sorption by precipitates. 

N. A. Yajnik, P. L. Kapu^r, and R. L. Malhotra, Lahore. 

Adsorption of various negative ions namely oxalate, ferro -cyanide, 
iodatc, chromate, nitrate, cyanide, chloride, permanganate, bromate and 
Hulphocyanide by iron, aluminium, chromium and manganese hydroxides 
has boon studied. The hydroxides, precipitated at the ordinary tempera- 
ture from corresponding 2N-chlorido solutions by dilute ammonia, were 
washed by decantation and dialysed till free from chloride. Known 
weight of the hydroxide wa.s always taken and tlio con<litioix.s for adsorp- 
tion of different ions were kept the same. The order of the ions adsorbed 
is ; 

oxaloto>ferrocyanide>iodato>-nitrate>cliroraate>cyani<le> 
chloride> perraanganato bromate >8ulphocyanide- 
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74. Dehydrogenation of methanol. 

N. \ . Karekar atid S. K. K. Jatkar, Bangalore. 

We have mea.sured the comparative activity of different catalysts 
nke copper, bvaa^, silver plated copper guage and calcium silicate-vanadate, 
lor dehydrogenating methanol to yield formaldehyde. The last named 
catalyst was found to be the best. 


75. Constitutions of ‘ T^rea ’ from chemical reactions and 
physico-chemical studies. 

P. B. Sarkar, B. C. Ray, a7id J. Gupta, Calcutta, 

Although the literature on the subject seems exhaustive, and various 
views have been put forward — singly none of them appears to be satisfac- 
tory. The ‘ chemical ' constitution, may or may not be identical with the 
‘ true ’ constitution of a compound. They are identical, however, only 
where mobility and reversibility are exceptional. The problem of this 
natTiire camiot be solvecl by examining the behaviour in solution. 
Examination of the solid is essential. Physico-chemical methods have 
been applied to arrive at a reconciliation of the various facts hitherto 
observed. 


76. Studies in geometrical isomerism. Part IV. The action 
of organic bases on a-bromo-Iignoceric acid and its 
metliyl ester. 

P, Ramaswami Ayyar, Bangalore. 

The action of dimethylaniline on the bromo-acid yields the expected 
A 2 : 8. unsaturated acid, the geometrical isomerism of which is under 
investigation. But the action of pyridine on the methyl ester gives 
a yellow condensation product (m.p. I85*d) which is under investigation. 


77, Studies in geometrical isomerism. Part V. The action of 
cliethylaniline on a-bromo-stearic acid and its methyl 
ester. 

(Miss) P. Devi and P. Ramaswa:mi Ayyar, Bangalore. 

The remarkable observation has been made that stearic acid is a 
product of the above reaction, in addition to the expected A 2:3. oleic 
acid, the geometrical isomerides of which are being investigated. 


78. Studies in geometrical isomerism. Part VI. Tlie action of 
bases on a-bromo-eicosanic acid. 

(Miss) P. Devi and P. Ramaswami Ayyar, Bangalore. 

The action of methyl alcoholic and ethyl alcoholic potash on the 
bromo-ncid yields only a-hydroxy-oicosanic acid, and not the expected 
A 2:8.oico8onoio acid. The action of diethylaniline on the bromo-acid 
and its methyl ester is being studied. 
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79. The condensation of aldehydes with inalonic acid in the 

presence of organic bases. Part VIII. The condensa- 
tion of methoxy-salicylaldehyde. 

K. C. Pandya and T. A. Vahtdy, Agra. 

Methoxy-salioylahlehyde was coTideiisod in the usual way, by the 
method of Kurieu an<l Pandya (./. Imlutn Chem. Soc., 102."), It, 825) and 
Pandyn and Vnliidy {Froc. ItuL AcnJ. Set., 193.">, 2. 402). with malonic 
acid in the presence of a trace of pyridine, piperidine, lutidine, etc. 
Quantitati\’e yields of o-metho.xyeinnamic acid were ol>taiiie«l. 

It may bo noted that //j-mcthoxy-benzaldehy<le has similarly been 
eondensed to give )><-mcthoxycinnamie acid in 00 per cent, yieltl by the 
same method by Robinson an<l W’alker {J lO.'i). 

80. Quantitative determination of aromatic amines. (Applica- 

tion of the potentiometric method to diazotization). 

BAL^yANT Stxgh, G. Ahmad, and H. B. Dunntcliff. Lahore. 

o-Xitroaniline, /a-nitroaniline, p-nitroanilino, o-aininobenzoic acid, 
p-aminobenzoic acitl, sulphanilic aci<l, p*chloroaniline, 3-nitro*4-timLno- 
phenotolo and 2-amino-4-nitrophenol have been determined rpiantita* 
tively by titrating them against a .standard solution of sodium nitrite 
iu presenc-e of hydrochloric acid by the potentiometric method. 


81. Reactivity of piperonyl halides. 

R. G. Naik and T. S. Whkelp:r, Bombav. 

The authors have .stu<lied the reactivity of the side-chain halogen 
atom in various piperonyl halides. The halogen atom in the side-chain 
is easily replaced when refiu.xed wnth alcohoLs in presence of sodium 
carbonate giving the corresponding ethers. If the alkali be not present, 
polymerization occurs. 

The halogen atom in the side-chain i.s easily ivplaced by the cyano- 
group, when refluxed with alcoholic potassium cyanide for several hours. 
The nitriles on hydrolysis with alkali readily yield the corresponding 
phenyl-acetic acids. This new method of synthesising phenyl-acetic 
acids appears to be of interest. 

82. Imido-chloride.s : Condensation of N-methylurethane with 

benzanilideimidochloride. 

R. C. Shah and H. P. Ghadiali, Bombay. 

In view of the interesting results obtained with N-phenylurethane 
{Irulifin .Sci. Con'/. Abst., 1930, 101), the investigation has been extended 
to N-mothylurethane. The crystalline condensation product phenyl- 
iminobonzyl-mothyl-urethano is readily hydrolysed by boiling dilute 
hytlroohloric acid to bonzanilide, and forms a stable dibromo 'additive 
[>roduct . Phenyliminobonzyl-methylurothane, like the corresponding 
N-plienj'l compoun<l, does not undergo cy'clizatioii to a qiiinazoline deriva- 
tive ; the N-methyl group, like the N-phonyl group therofoi*© iidiibits 
ring-closuix». The action of alcoholic potash led to phenylmethyl-benza- 
midino. The action of ct-naphthylainine gav’e a urea derivative, and 
reduction by aluminium amalcnm in moist ether aflforcled the dihydro- 
compountl which is readily hydrolysed to benzaldehytle. 
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83. Studies in the chemistry of amidines : Diamidines. 

H. K. S. Rao and T. S. Wheeler, Bombay. 

pibenzoyl benzidine and PCI5 react in the presence of nitrobenzene 
to give tlie corresponding di-imidochloride. This has been condensed 
with aryl amines and ammonia to give di-amidines all of which are new. 
rho imidochltiride has been condensed so far with monomethyl-aniline, 
mono-ethylaniline, ethyl-p-toluidine, ethyl-o-toluidine, methyl-o-toluidine, 
lanilino, o-clilornniline, o-Anisidine, o-toluidine and ammonia* All 
these amidines which are yellow crystalline solids with very high melting 
points, have been converted into picrates. 

The imidochloride re.siilting from the reaction of PCI 5 on dibenzoyl- 
^^•phenylenediamine in the presence of nitrobenzene, has been condensed 
with aryl amine.s to give the corresponding di-amidines. The amines so 
for used are methylaniline, methyl-o-toluidine and benzylaniline. The 
amidines are being converted into picrates and hydrochlorides. 

It is hoped eventually to study the tautomerism of the di-amidines. 

84. ^ Geometrical isomerism in amidine.s. 

R. C. Sh.\h and M. M. Sidiki, Bombay. 

The isomerism of the two pairs of amidines obtained from benzanili- 
deimidochloride by the action of : (i) monomethylaniline and <limeth 3 l- 
aniline, and (ii) monoothylaniline and diethylaniline [J., 1932, 649) 
has been further studied. Tlie con.stitutions of the amidines as N-alkyl 
diphenylbenzamidines — (o) N-methyl, ( 6 ) N-ethyl — have been established 
by hydrolysis with cone, hydrochloric acid in a sealed tube at a high 
temperature, and also confiimed by molecular weight determinations. 
The isomerism is, therefore, most probably geometrical isomerism. This 
observation is of intere.st as geometrical isomerism has not been hitherto 
encountered in the amidine series. 


85. Condensation of )9-aryl glutaconic acids with phenolic 

ethers. 

G. R. Goote, Bangalore. 

Tlie constitution viz. ^^-(4 : 4'-dimethoxy-diphenyI)-glutaric acid 
assigned to the product of condensation of /3-(4-methoxyphen}d)-glutaconic 
acid with anisolo reported last year {Proc. Ind. Sci. Cong.y 1936, 24) 
has been proved conclusively by the formation of the well known aa- 
(4 ; 4 '-dimethoxy-diphenyl)-ethylene from the latter on treatment with 
lime. 

The j8-(4-ethoxyphenyl)-giutaconic acid, the )S-(4-methoxy-3- 
mothyO-glutaconic acid and the /5-(4-ethoxy-3-methyl)-glutaconic acid, 
condensed in a .similar manner with phenetole, o-cresol-methyl and ethyl 
ethers respectively to give the corresponding ^jS-diaryl glutaric acids of 
the para-serie.s. These latter also produced the corre.sponding aa- 
diaryl ethylenos by lime treatment. 

86. Halogenation. Part XX. Halogenation of fluorene. 

P. S. Var.ma and V. Subba Rao, Benares. 

From the study of the literature it seems that only one iodo-denva- 
tive of fliioreno has been obtained before and no mixed halogen derivatives 
are known. It has been possible to prepare a second derivative of fluorene, 

2 : 7 -didodofluoreno, by throe different methods ; the one from 2 ; 7-dinitro- 
fluoreno by reduction and diazotization, the second from 2 -iodo-fluorene 
by nitration, reduction and subsequent diazotization and the thuxl from 
fluorene itself by direct iodination in presence of strong nitric and fuming 
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siUphuric acids. All the three methods jrield the same di-iodo-deriva- 
tive. A number of now mixed halogen derivatives such as brorao-iodo- 
fluorene, cliloro-bromo-fluorene, bromododo-fiuorene etc. have also been 
prepared. 

87. Halogenation. Part XXI. Bromination and iodination 
of triphenylinothane. 

P. S. Varma aiid V. Rama Iyer, Benares. 

The study of the literature sltows that little work has been done 
on the direct bromination and iodination of triphenylmethane. Most 
of the bromo- and iodo-dorivativos have been obtained by indirect methods 
only. Triphenylmethane has been brominated by the authors under 
different conditions in the coUl or on a water batli in presence of substances 
such as (I) concentrated nitric acid. (H) fuming nitric acid, (III) con- 
centrated sulphuric acid, (IV) fuming sulphuric acid, (V) a mixture of 
strong nitric and sulphuric acids, (VI) a mixture of fuming nitric and 
fuming sulphuric acids, and (Vll) sodivun nitrite and fuming sulphuric 
aeiil and a number of bromo-derivativos obtained. The conditions for 
getting the maximum yield of those compounds have also been studied. 
Similar experiments have also been conducted on the direct iodination 
of triphenylmethane. 

8S, Halogenation. Part XXII, Halogenation of methyl- 
ethvlaniline. 

V 

P. S. Varma and P. V. Anant Raman, Benares. 

An exhaustive study of the chlorination, bromination and iodination 
of methylothylanilino has been made and a number of chloro-, bromo- 
and iodo-derivatives have been obtained. Some of these halogen deriva- 
tives have also been nitrated and some new nitro-halogen derivatives 
have been prepared. 


89. Halogenation. Part XXIII. Halogenation of mono- 
methyl-o-toluidine. 

P. S, Varma and D. B. Das Gupta, Benares. 

Chlorination, bromination and iodination of monoraethyl-o-toluidine 
have boon carried out \in<lor different conditions os a result of which a 
number of halogen derivatives of this compound has boon obtained. 


90. Interaction of thionyl chloride and sulphur dichloride 
with salicylic acid and its esters. 


J. A. Kundargi, Y. M. Chakradeo, and S. V. Shah, Kohlapur. 

Tlie action of thionyl chloride on ethyl salicylate, methyl salicylate, 

and phenyl sabcylate, and that of sulphur dichlorido on the above com- 

pounds as woU os on salicyUc acid, aU in the presence of iron dust, zinc 

du.st, and chlorides of iron, zinc, tin, antimony and bismutli, have been 
ifivostigatocL 


Product, o^ho of (C„H 4 0H C 00 R) 2 S have been formed wl.ero 
R roproeonta CH 3 , C.H,, and C„Hr,. Thionyl chloride ie turned into 
sulphur dichlorido accordmg to tho following equation ; 


S0Cl2 = SCl2+0 

aiKl tho resulting sulphur dichloride eliminates hydrogen chlorido with a 
hydrogen atom Irom each of the benzene rings, which are linked to each 
other through the sulphur atom of sulphur dichloride. The thio-cora- 
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pounds formed are identical with those obtained by Hirve, Jadhav and 
Chakradeo (J . Amer. Chcm. Soc.y 1935, 101—103; Jour. Univ, Bom.f 
1933, 128-31 and J. Indian Chem. Soc., 1934, 551-554). 

91. Spithetic pungent principles. 

P. C. Mitter and Sudhirchandra Ray, Calcutta. 

Tlie naturally occurring pungent principles are found to possess the 
acylamide (-N-CO-) linking in common, the amine being either primary 
or secondary. It may be heterocyclic like piperidine as in pipeline or 
fatty-aromatic like vanillylaraine as in capsaicin or oven purely aliphatic 
like j-sobutylamine as in fagaramide. The acid is either aliphatic or 
fatty-aromatic and contains at least one double bond. The object of this 
paper was to synthesise a number of isobutylamides, acylated with both 
saturated and unsaturated acids and to determine the effect of the number 
of carbon atoms in the chains, the distance of the double bond (if any) 
from the -N-CO- group, the presence or absence of a phenolic group etc. 
on pungency. 

Altogether the amides of twelve acids have been investigated and 
some interesting conclusions arrived at. 

92. The influence of a-phenyl group in three carbon 

tautomerism. 

N. L. Phalanikar and K. S. NAROtmo, Ahmedabad. 

In continuation of previous work {Proc. Indian Sci. Congress, 1930, 
23) the mobilities and the positions of equilibrium have been determined 
and are given in the following table. 


Compounds. 

Catalyst 

used. 

%a/3 at 
equilibrium. 

Mobility. 

a -Phenyl c.yc/ohexenyl 




acetic acid 

KOH 

42 

0-0095= 10(Ki + K2) 

a-Phonyl cyc?ohexyli- 



dene acetic acid. 




Phenyl hexenoic acid 
Phenyl hexenoic acid 
Ethyl phenylci/c/o- 

KOH 

1 

87 

0-50 =10(Ki+K2) 

hexylidine acetate 
Ethyl phenylcyc^o- 

C 2 H 50 Nd 

72 

0-99 ={Ki + K2)101 

hexenyl acetate. 
Ethyl phenylhoxG- 
noate 

Ethyl phenylhexe* 

C2H60Na 

1 

95 

35-6 ={Ki + K2)10* 

noate. 





The results are discussed in relation to the polar behaviour of phenyl 
group. 


9t3. Synthe.sis of a-resorcylaldehydo and related compounds. 
R. C. Shah and M. C. Laiwalla, Bombay. 

Methyl ^•rosoroylate (I) does not undergo the Qattormann reaction 
under the usual conditions. It is found, however, that under special 
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conditions, viz. in tho pi'csenco of anhydrous aluminium chloride di.ssolved 
in dry ether (c/. Shah, Current Sci., 1934, 157) the reaction proceeds very 
smoothly and a higli yield of tho oldehydo-e.ster (II) is obtained. The 
aldehyde group is found unexpectedly to enter exclusively the usually 
inaccessible y-position in tho resorcinol nucleu.s. This welcome observa- 
tion has made possible a simple synthesis of y-resorcylaldehyde, wliich 
has been .synthesisecl thus : 

Methyl ^-resoreylato—>-2-aldehydo-6-carbometho.\yresorcin-^2-aldo- 
hydo-6-carboxyrosorcinol^(decarboxylation)— >-resorcyl-aldo- 
hyde. 

The yields are higli except during decarboxylation when a 33% 
yield is obtained. y-Kesorcylic aldehy<le has m.p. 155-156®. 

y-Resorcylaldehydo has been ix‘cently synthesised by a different 
method (Limaye, B(i.sa f/antnn . 1936, No. I, Vol. I, Page 13). 

Tho constitution of the aldehyde-ester ns methyl 2 : 4-dihydroxy-3. 
aldel»j'<lo-benzoato has been tlefinitely eslablished. The aldehytio ester on 
reduction gave methyl 2 : 4-dih5'droxv-3-methyIbcnzctato, which on 
methyltttion yielded methyl 2-hydroxy-3-methyl-4-methoxyh<*nzoate (of 
proved constitution) which was fouiid to be identical by tlirect comparison 
with the compound prepared by nuclear methylation of /S-resorc> lie 
acid by Perkin’s method. 

A number of reIato<l compounds has been prepared from methyl 
2 : 4-<lihydroxy-3-aldohydo-benzoato including the hitherto unknown 
2 : 4-dihydroxy-3-mothylbenzoic acid and 2 : 4-dimethoxy-3-inethyl 
benzoic acid. y-Rosorcylaldehydo on reduction gav’o 2-methyl-resorcinol. 


94. Condensation of succinic anhydride witli phenolic ethers. 
G. A. Dalal and K. S. Naround, Ahmedabad. 

Succinic anhydride has been condensed with phenolic ethers by 
Frie<iel and Crafts’ reaction using nitrobenzene as solvent. Resorcinol- 
dimethyl other gave y-koto-y-2 : 4-dimethoxy phenyl butjT-ic acid, 
m.p. 148®. Hydroquinone dimothylother gave y-keto y-2 : 5-dimethoxv- 
phenyl butyric acid, m.p. 107®. PyrogallCl trimethyl ether gave y-ket'o- 
y-2 : 3 : 4-trimothoxyphenyl butyric acid, m.p. 153®. Resorcinol mono- 
methyl ether gave a product which is mo.st likely y-keto-y-2-hydroxv- 
4 mothoxyphonyl-bu(yric acid, m.p. 156®. 

1 he constitutions of the above acids have been pro\'ed by oxidation 

Further work on the condensation of dihydric phenols with succinic 
arxhyclnclo is in progress • 


95 Condensation of succinic anhydride with naphthol metlivl 
ethers. 

K. P. Gave ayid K. S. Nargund, Ahmedabad. 
a-Naphtholm^hyl other when condensed with succinic anliydrido 

m mtrobenzeno by Friedol and Crafts’ method gave-y-keto-y-4.mothoxy- 

naphthyl-butync acid, m.n. 173®. Tho constitution of this acid has 

4-methoxynaphthoic acUl, (6) by 
Ck mmenson reduction to 4.methoxy.naphthyl-butyric acid (Kon and 

Ruzicca, J., IJ.l^ 192), and (c) by synthosU from the Grigimrd reagent, 
p^reparod from 4.bromo.a-naphthol methyl otlier and succinic anhydride! 
The contlensation of succinic anhydride with fi-n&phthol methyl ether 
confirms tlie results of Shorty Stromberg and Wiles {J., 1936^ 320). 
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66. I^omcrif triazocinnamic acids. 

K. A. Xarain Rao and P. R. Venkataearl^n, Annamalainagar. 

The i.^onioric o-, ni- aiid />-triazooiiiiiarnic acids have been prepared 
iiom the corresponding aminocinnamic acids by diazotization and interac* 
tion with sodium azide. They do not explode when Jieated although 
they react \-ery violently with concentrated sulphuric acid. The pro- 
perties of tlie.so isomoj's have been investigated in detail by a study of their 
beliaviour on oxidation, reduction and decomposition involving elimination 
of nitrogen. 

Pormatioii and transformation of carbon ring compounds. 
Part IV. 

S. C. Sengupta, Calcutta. 

The present communication deals with the syntheses of hydro- 
naphthalene derivatives containing a gem-dimethyl substituent and also 
the effect of selenium dehydrogenation on these compounds. unaynim-Dime- 
tliyl sizccinic anhydride conden.sed with benzene and toluene in presence 
of aluminium cliloride forming j9;9-climothvl->'-keto-y-phenyl butyric 
acid (m.p. 170-171®) and ^^-dimethyl-y-keto-y-lp-tolyh-butyric acid 

(m.p. l.“)8-lo9®) respectively. These two keto acids on reduction by the 
Clemmonsen method gave )S^-dimcthyJ-y. phenyl butyric acid (m.p. 
08®) and )3/5-dimethyl-y-(p-tolyl)-butyric acid (m.p. ill-112®), which 

on cyclization with 85^o sulphuric a^-ld gave l-keto-.3 : 3-dimothyl-l : 2 
: 3 ; l-tetrnliydro-naphthalene and l-keto-3 : 3 : 7-trimethyl-l : 2 : 3 : 4- 
tot rnhydronaphthaleno respectively. The keto cyclic compounds thus 
obtained on Clomraonson reduction yielded 3 : 3-dimethyl-l .•2:3:4- 
totrahydro-na})hthaleno and 3:3: 7-trimethyl-l : 2 : 3 : 4-tetrahydro- 
naphthalene respectively. Tiioso two tetrnhydronaphthaleno derivatives 
containing gem-dimothyl substituents on heating with selenium at 300® 
could not bo dohydrogenated to naphtlialene or alkyl naphthalenes. 

68. Formation and transformation of carbon ring compounds. 
Part V. 

S. C. Sengupta, Calcutta. 

In this paper unsywm-dimothyl succinic anhydride has been condensed 
with naphthalene in presence of anliydrous aluminium cliloride giving 
aa-dimethyl-y-keto-y-l-naphthyl butyric acid (m.p. 190-91®) and 

aa-dimothyl-y-koto-y-2-naphthyl butyric acid (m.p. 170’). These 

two koto acids on reduction by the Clemraensen method gave aa-dimethyl- 
y-l-naphthyl butyric aci^l (m.p. 99-101®) and aa-diraethyl-y-2-naphthyl 
butyric acid (m.p. 133-135®) which on cyclization with 85% sulphuric 
arid gave l-koto-2 : 2-dimctliyl-l : 2 : 3 : 4-tetrahydrophenanthreno (m.p. 
08-09®) and 4-kolo-3 : 3-dimethyl-l : 2 : 3 : 4-totrahydrophonantlireno 
(l>.p. 185-187®/8 mm.) respectively. Clommcnsen reduction of these 
two keto-phonanthrono derivatives gave 2 : 2-dimothyl-l : 2 : 3 : 4 tetra- 
)iv<lroplionanthrono and 3 : 3-dimcthyl-l : 2 ; 3 : 4-tctraliydrophenan- 
throne. On soloniiim dehydrogenation at 340® the former gave 2-methyl 
phonanthreno hut the latter gave an in.soparablo mixture which seemed to 
contain phonanthreno and mothyl-phonanthrono. 

99. Formation and tran.sformation of carbon ring compounds. 
Part VI. 

S. C. Sengupta, Calcutta. 

a-Mothylnaphthalono and Ma^ywjm-dimothyl succinic anhydride 
condensed in presence of aluminium chloride giving a«-dimethyl-y- 
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keto*y-(4-methyl)-l-naplithyl-butyric acid (m.p. 202-203*), which on 
Clemmensen reduction gave aa-dimethyl-y*(4-methyl)-l*naphtliyl 
butyric acid (m.p. 105-106*). The latter on cycUzation with 8.j% sul- 
phuric acid gave l-keto-2 : 2 : 9-trimethyl- 1 : 2 : 3 : 4-tetrahydrophonun- 
thrcne (m.p. 123*) in almost theoretical yiekl. This cyclic keto compound 
on Clemmensen reduction gave 2; 2 : 9-trimothyl- 1 : 2 : 3 : 4-tetrahydro- 
phonanthrene (m.p. 90-91*) which on solonitim dehyilrogenation at 340® 
gave 2 : 9-dimothylphonanthrene, melting at 55-50*. 

100. A synthesis of chrysene. 

S. C. Sengtjpt.\, Calcutta. 

By an extension of the method dcvolopcfl for the synthesis of spiro- 
hyclrocarbons and their ring traiisfoimation (J. Itulian Cltcm. Soc., 1934, 
389), the following sj'nthesis of chrysene has been accomplished. The 
anhydride of cyclopontnno- 1 -carboxj-- l-acet ic acid reacte<l with naph- 
thalene in presenco of aiihy<lrous ahiminitnn chloridi* with the formation 
of aa-cyr/opentanc-^- 1 -napht hoy 1 -propionic acid (m.p. 140-141"'') and 

aa •ciyr(cpontane-)S-2-naphthoyl-propionie acid (m.p. 1 90- 191 ). The 

former on reduction by the Olemmen.sen Tiiethod gave ax-ryr/opentaao- 
,8-1-naphthyI butyric 'acid whence was prepared 1-keto-l : 2 : 3 : 4-totra- 
hydrophonanthreno-2 : 2-.spiro'’.vcZopentano (b.p. 21.>*’6 mm.). This 

spiro-kotone wa.s reduced by the Clemmensen method to the spiro- 
hydrocarbon I : 2 ; .3 : 4-totrahydrophenanthreno-2 ; 2-.spiro-c//c/#. pentane, 
which on selenium dehytlrogonation at 300-350* gave only chry.scno nrxl 
no trace of benzanthracene could bo detected in the product, 

101. Synthesis in the phenanthrene series. 

S. S. Ahuja, K, S. Nabang, and J. N. Ray, Lahore. 

6-Nitro-3 : 4-dimethoxybenzyIidene benzyl cyani'lo (m.p. 179*) 

gives O-amino-3 : 4-diniothoxybenzylidone benzyl cyanide (m.p. 154*) 
on reduction but the P.schorr .synthesis on the latter di<l not succoecl. Piper- 
onylidcne benzyl cyanide (m.p. 119*) nitrates to give 6-iutro-3 : 4-motl»yl- 
enedioxy benzylidone-cyanostilbone (m.p. 212“) wliieh reduces to tho amino 
compound (m.p. 177*) ; tho Pseborr synthesis when appliedto thiscompound 
also fails. 3 : 4-Dimothoxy-6-nitro-benzyl alcohol (m.p. 129') prepared 
by Cannizzaro reaction on 6-nitrovoratric aldehyde gives an acetyl deriva- 
tive (m.p. 162®) and is converted easily to 6-nitro-3 : 4-dimothoxybonzyl 
chloride (m.p. 92*). Tho reaction of tho latter with potassium cyirnido gives 
two polymers, m.p. 167* and 234* respectively. Diracthoxybenzyl 
cyanide (m.p. 51*) nitrates to give 6-nitro-3 : 4-dLmothoxybonzyl cyanide 
(m.p. 113*). This substance condenses with piperonal to give piperony- 
lidene-6-nitro-3 : 4-dimethoxybenzyl cyanide (m.p. 198*). On reduction, 
this compound gave a substance in, which amino group was absent. 

6-Bromo-3 : 4-dimethoxybenzyl cyanide (m.p. 89*) condenses with 
0-bromopiporonal to give cyano-3 : 4-dimethoxy.6-bromo-3' : 4'-methy- 
lenedioxy-6‘'-bromostilbene. Tho action of copper on this compound is 
being tried. 

102. Clialkonea ; 2-Methoxy styryl phenyl ketone. 

N. A. Bhaovat and T. S. Wheeler, Bombay. 

• 1 (II) 2-methoxy-8tyryl-phenyl-ketono (I) when 

boii6cl with methyl alcohol and ethyl alcohol gives respectively ot-bouzoyl-a 
-bromo-^-2-mothoxy phenyl-^. mothoxy ethane (III) and a-bonzoyl-x 
-bronio-^-2-mothoxy phonyl-^-othoxy ethane (IV). The action of 
pyridine on (I) leads to tho tmsaturated bromo ketone, a-bonzoyl-x- 
bromo-^-2-methoxy.phonyl.ethylen6 (V). Tho action of chlorine on 
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(I) pves the dichloride, which in boiling methyl and ethyl alcoholic 
solutions IS converted into the ^-alkyloxy compounds analogous to (III) 

1 ‘ likewise converts the clichloride into the unsaturatod 

chloroketone. (I) with bromine (2 mols) gives a-benzoyl-fl-2-methoxy- 
o-broraophenyl-a-fi-dibrorao-ethane (VI). The )9-bromine atom in 
(VI) IS also reactive ; it can be replaced by a methoxy or ethoxy group 
by the action of boding methyl or ethyl alcohol, and can be eliminated 
as hydrogen bromide by pyridine, giving a-benzoyl-a-bromo-fl-2- 

metlioxy-5-bromophenyl-ethyIene. 

103. Chalkones and chalkone oxides. 2 ; 4-DiinethoxyphenyI- 
3' : 4'-methylenedioxystyryl ketone. 

D. C, Motwani and T. S. Wheeler, Bombay. 

In the present work the authors propose to study the effect of methoxy 
groups, in the ketone nucleus of the chalkone, on the reactivity of the 
bromine atoms of the chalkone dibromide. For this purpose 2 : 4-dime- 
thoxyphenyl-3' ; 4'-methylenedioxystyiyl ketone, ra.p. 137-138*, has been 
prepared : (i) from 2 : 4-dimethoxyresacetophenone and piperonal, and 
(ii) from piperonal and resacetophenone and subsequent raethylation of 
the resulting product. The chalkone has been prepared before by 
Goschke and Tarabor {Ber., 1911, 3504) by method (ii) who, however, 
give the m.p. as 168*. The dibromide of the chalkone is prepared from 
its solution in a mixture of carbon bisulphide and chloroform by the 
action of bromine. One of the bromine atoms shows the usual reactivity. 
Potassium iodide regenerates the chalkone from a solution of the dibro- 
mide in acetone solution. The oxide of the chalkone has been prepared 
by the action of alkaline hydrogen peroxide. Its derivatives have been 
prepared. 

Further work is in progress. 


104. Reactivity of p-Anisylideno-p-methylacetophenone. 

S. M. Nadkarni and T. S. Wheeler, Bombay. 

In continuation of the work on p-anisylidene-p-methylacetophenone 
(I) communicated lost year, the dibromide, (II) of p'tolyl-4-methoxy- 
styryl ketone (I) and the dibromide of p-tolyl-4-methoxy-3-bromo-8t5nryl 
ketone (III) give with two molecules of sodium methoxide followed by 
hydrolysis, p-tolyl-4-mothoxyphenyl diketone and a corresponding 
bromo-diketone which with copper acetate give green copper salts. (Ill) 
condenses with ethyl acetoocetate to yield ethyl 2-(4'-methoxy-3-bromo- 
phonyl)4-toluoyl- A*-cyc/ohexene-6-one-l-carboxylate (IV). This with 
hydrochloric acid under pressure gives 4'-methoxy-3-bromo-phenyl-4- 
toluoyl- A*-cyc/ohexenone (V). 

The dichloride (VI) of (I) behaves in the same way as the dibroraide 
mentioned before with regard to methyl and ethyl alcohol, pyridine, 
sodium methoxide (one mol), potassium iodide, etc. The same reactions 
are observed with the dichloride (VII) of p-tolyl-4-m'thoxy-3-chloro* 
styryl ketone (VIII). (VII) is obtained by the action of excess of chlorine 
on (I), and with two molecules of sodium methoxide followed by hydrolysis 
gives a chlorodikotone (IX) which with copper acetate gives a green chloro 
copper salt. (VIII) condenso.s with acetoacotic ester to give a chloro- 
ester and thence a chloro ?^c/ohoxenone corresponding to (IV) and (V). 

(VIII) with bromine or the dtbromide of (I) with chlorine gives a 
chlorodibromide (X) which with methyl and ethyl alcohol gives a chloro- 
mothoxy bromide and a ohloro-othoxy bromide respectively. (X) with 
pyridine or sodium methoxide (one mol) yields a-toluoyl-a-bromo-^-4- 
mothoxy-S-chlorophenylethylene. Similarly p.tolyl-4-methoxy-3-bromO' 
styryl ketone gives with chlorine a bromodiohloride (XI). (VI) with 
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bromine gives the same compound. (XI) gives with raotiiyl and ethyl 
alcohols a bromo-mothoxy chloride and a bromo-ethoxy chloride respec- 
tively. (XI) yields with pyridine or sodium mothoxide (one mol) a- 
tohioyl-x-chloro-^-4-raothoxy-3-bromophenyl-ethylono. The alkoxy chlo- 
rides give with HBr a-p-toluoyl-a-chloro-/3: 4 'mothoxyphonyl-bromothane 3 . 

lOo. Reactivity of piperoiiylidcnc-p-methylacetophenone. 

A. M. Warrter and T. S. Wheeler, Bombay. 

Extending the work on the reactivity of piperonylidene-p-raethyl- 
acetophenone oominunioatod lost year, hydrolysis of the nitriles has 
b«‘*‘n carried out. The action of two mols of sodium alkoxides on the 
dibi-oini«ios of ;j-tolyl-3 : 4 raethylono-dioxy3tyryl ketone (I) and 
tob'1-3 : 4-Tnothyleiiodloxy-<i-bromosty ryl ketone (II) has been found to 
give ethers wliicJi with hydiochloric acid yield ^-cliketonos. These diko- 
ton<‘.s coloured ferric; c;hlori«le (alcoholic) green and with copper acetate 
yivMed the corrc'sponding copper salts. p-Tolyl-3 : 4-ioothylcnodioxy- 
styr\-l ketone (III) and p-tolyl-3 : 4-methylenedioxy-O-broino-styry 1 ketone 
condensed witli ethyl acotoaoetajo to give ethyl 2-(3' : 4'-raethyl0nedioxy* 
pljenyl)-4-toluoyl- :^-^-ci/i’/ohoxenc-6-ono-l-carboxylato (IV) au'l ethyl 
2-(3' : 4'-methylene -dioxy - G - bromo - phenyl) • 4-toluoyl-^ ^-c.v :/ohexono-C- 
ojio-l-carboxylate (V) respectively. (IV) and (V) on h3’cirolysi3 with 
hydrochloric acid under pre53uro yielded the respective cyc/ohoxononos. 
Chlorination of the parent substance was also carried out and compounds 
corresponding to tlie bromo compounds have been obtained. Several 
mixed halogono compounds, with different kinds of halogen atoms, in 
the nucleus and in the side chain, as well as in the side chain only, have 
also been prepared. 

100. Studies in Pechmann’s and Siinoiiis’ reactions. 

D. Chakravarti and B. Banerjee, Calcutta. 

4-Chloro-o-cre3ol, 4-nitro-o-cre3ol, 2-chloro-p-cresol, 4-chloro-;n- 
croaol and 2-nitro-7a-cro3ol have boon condensed with various a-allcyl- 
acotoacotic esters using sulphuric acid (Pechinann's reaction) and phos- 
phorus pentoxide (Siraonis* reaction) as condonsuxg agents. 

4 -Chloro-o-cre 3 ol, 4-nitro-o-cresol and 2-mtro-m-cresol do not react 
with the esters in presence of sulphuric acid but in presence of phosphorus 
pontoxido chromones are obtained. 

2-Chloro-p-cresol and 4 -chloro- 77 »-cresol form coumarins with sulphuric 
acid but chromones with phosphorus pentoxide. The coumarin formation 
is hindered with the introduction of heavier alk^'l substituents in the 
aceloacotic ester molecule. The chromones have all been characterized 
by the formation of styryl derivatives. 

It is found that Simonis' reaction on the formation of chromones can 
bo facilitated by introducing halogen and nitro groups into the molecules 
of the phenols which do not saitsfactorily respond to Pechraann’s reaction. 

107. Synthesis of 4.methyl-6-acetyl-8-ethyl-7-hydroxycoumarin. 

(Miss) Indu Ghate, Poona. 

{Communicated by D. B. Limiye.) 

continuation of the work of Limaye and Ghate {Rasatjanam, 
193G, I 9 39), 2-ethyl«rosorciii Has boon con<loQ 36 d with othyl acotoacotato • 
resulting 4.mothyl-8-othyl.7-hydroxycoumarin, C 12 H 12 O 3 . m.p. 
226 , gave an acetate, C 14 II 14 O 4 . m.p. 105*. which on aluminium chloride 

treatment yiolded 4 -mothyl- 0 .acotyl- 8 -othyl- 7 -hydroxyoouraarin,Ci 4 H, 4 O 4 , 
m.p. 160 , characterized by its acetate CioHieOj. m.p. 104® and the 
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hydrolytic product, 2 : 4-dihydroxy-3*ethyl-^-noethylcinnamic aoid, C 14 Hig 
Os, m.p. 131-133® (with evolution of carbon dioxide). It forms a phenolic 
product, m.p. 68®-70®, when heated at its m.p. 

The 4-methyl.6-acetyl-8-ethyl»7-hydroxycoumarin, m.p. 166®, is 
being used for obtaining a condensed ring system such as a furo*coumarin 
having an alkyl group in the 8 -position. 


108. On the limited applicability of Kostanecki’s reaction. 

D. Chakrayarti and P. Bagchi, Calcutta. 

4-Chloro-2-aceto-l-naphthol (m.p. 121 ®, phenylhydrazone, m.p. 

168-169®), and 4-chloro-2-propio-l-naphthol (m.p. 88 ®), prepared respec* 
lively from the acetyl or propionyl derivative of 4-chloro-l-naphthol 
(Fries’ rearrangement), have been submitted to .Kostanecki’s reaction. 
When heated with sodium acetate and acetic anhydride, these keto- 
naphthols form chromones : 4-chloro-2-aceto-l-naphthol gives 6 -chloro- 
2-methyl-3-acetyl-l ; 4-a/J-naphthapyrone (m.p. 188-89®), 4-chIorO‘2- 

propio-l-naphthol gives 6-chloro-2 : 3-dimethyl-l : 4-a/J-naphthapyrone 
(m.p. 182-83®), identical with the condensation product of 4-chloro-l- 
naphthol with ethyl methylacetoacetate in presence of phosphorus 
pentoxide {Proc. Ind. Sci. Cong., 1936). With sodium propionate and 
propionic anhydride they yield coumarins, the coumarin from 4-chloro-2- 
aceto-l-naphthol being identical with the product obtained by condensii^ 
4-chloro-l-naphthol with ethyl methylacetoacetate using sulphuric acid 
as the condensing agent. Using phenyl acetic anhydride and sodium 
phenyl acetate, 4-chloro-2-aceto-l-naphthol yields a coumarin e.g. 6 - 
chloro-4-methyl-3-phenyl-l : 2-a^-naphthapyrone (m.p. 216®) identical 
with the condensation product of 4-chloro-l-naphthol with ethyl phenyl 
acetoacetate in presence of sulphuric acid. 

The results obtained are in agreement with the observations of 
HeUbron and co-workere (J., 1933, 1263 ; 1934, 1311, 1681 ; 1936, 296). 

109. Coumarin-carboxylic acids. 

R. C. Shah and S. M. Sethna, Bombay, 

Clayton {J., 1908, 2016) showed that the carboxyl and the carbethoxyl 
groups in phenol inhibit Pechmann’s coumarin condensation. It is 
now foimd that / 9 -resorcylio acid, methyl j 8 -resorcylate and p-oreellinio 
acid imdergo the coumarin condensation readily with acetoacetic ester 
and malic acid giving the correspondii^ coumarin carboxylic aoid deriva- 
tives. The constitutions ofthe coumarins have been established. Further 
work is in progress. 


110. Synthesis of coumarins and chromones from 4-bromo-l- 
naphthol and alkyl-acetoacetic esters. 

B. Chakrayarti and P. Bagchi, Calcutta. 

4-Bromo-l-naphthol (Reverdin and Kaufinann, Ber., 1896, 28, 
3049) condenses with ethyl acetoacetate forming a coumarin, e.g. 6-bromo- 
4 .mothyl-l s 2-a/5-naphthapyrone, m.p. 208®, with s^phimc acid or 
phosphorus pentoxide as condensing agent. With the introduction of ^ 
alkyl substituent in the acetoacetic ester molecule, however, m with 
ethvl methyl-acetoacetate 4-bromo-l-naphthol yields a coumarm, e.g. 
6-bromo-3 ; 4-dimethyl-l j 2-a ^-naphthapyrone, m.p. 188®, with sulphuno 
acid and a chromone (6-bromo-2 ; 3-dimethyl-l : 4-a ^-naphthapyrone, 
m.p. 211-12®) with phosphorus pentoxide. The 1 ; 4 -naphthap 3 wne is 
characterized by the formation of the styryl derivative, m.p. 233 . 
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111. Synthesis of conmarins from phenol-carboxylic acids and 

j3-ketonic esters. 

D. Chakravarti and B. Banerjee, Calcutta. 

Clayton («7., 1908, 2018) showed that nitrophonols and phenol- 
carboxylic acids tlo not rospomi to Pechmann’s reaction and the hulo- 
genated phenols form conmarins in very poor yield. In continuation of 
the work of Chakravarti and Gho.sh {J . Indian Ctifm. .S’oc., 1935, 12, 622 ; 
Proc. Ind. Sci. Cong., 1935, 1.53) it has been fonn<i that the ])i‘esenc9 of 
a carboxyl group in those phenol.s which readily form coumarins does 
not inhibit the reaction. 7 -Hydroxy -4-11101 liyl-co\imarin -6 -carboxylic 
aci<l (m.p. 282°) is formed by condensing /3-re.sorcylic acid wnth ethyl 
aeetoaeetate. The work on the condensation of other phenolic acids is 
in progress. 

112. On the con.stitiition of nitro-)3-metliyl-umbclliferonc 

methyl ether and chloro-re.sorcin. 

D. CiiAKRAV'ARTi atul B. BANEitJEE, Calcutta. 

The nitro-jS-methyl-umbclliforono methyl ether (m.p. 281*) of 

Pechmaim ami Obenniller {Bcr., 1901, 34, 666) has been shown to be 6- 
nitro-7-methoxy-4*mothylcoumarin since on demethylation it gives 6- 
nitro-7 -hyilroxy •4-methylconmarin (m.p. 25.5'*). ident ical wit h the eoumarin 
obtained by condensing 4-nitrorc.sorcin with ethyl aeetoaeetate. 

6-Chloro-7-mothoxy*4-methyl-coumQrin (m.p. 252'*), obtained by 

Sandmeyer’s reaction on 6-amino-7 -met boxy -4*methylcoiimarin (m.p. 
120®), the rerluction product of 0-nitro-7-mothoxy-4-mothyl-coumarin, is 
identical with the methoxy derivative of the eoumarin obtaine<i by the 
condensation of chloro-re.sorcin and ethyl aeetoaeetate. The chl«>rine 
atom in chlorore.sorcin, therefore, occupies the position 4 as shown by 
Clark {J. Amcr. Chem. Soc., 1933, 319) and Chakravarti and Ghosh (./. 
Indian Chem. Soc., 1935, 12, 791 ; Proc. Ind. Sci. Cong., 1935, 152). 

113. Use of 7-hydroxycoumarin in the Nidhone proces.s for the 

syntheses of 2-acyl-resorcins and tlie preparation of 
3-methyI-furocoumarins. 

M. C. J 0 .SHI, Poona. 

(Communicated by D. B. Limaye.) 

In continuation of Limaye’s work on the synthe.ses of furocoximarins 
(linear and angular) and the Nidhone process (Bcr., 1932, 60, 375; 1934, 
67, 12; Limaye and Gangal. Basaijanam, 1936. 1, 15) the acetate of 7- 
hydroxycoumarin wa.s treated with aluminium chloride when two isomeric 
acetyl umbelliforones were isolated, as in the ca.se of 4-methyl-uinbelli- 
forone. The substance, m.p. 167'*, which foimed the major part of the 
reaction, was previously obtained by Limaye, an<l has been dcscribctl 
by Ray. Silooja and Vaid {J ., 1935. 813) as the 8-acctyl-7. hydroxycoumarin. 
On hydrolysis with caustic alkali, it gave an acid of indolin'ile melting 
point, together with a small quantity of 2-acetyl-resorcin (Limaye and 
Gangal. Proc. Ind. Sci. Cong., 1934. 229) confirming tlie structure* of the 
substance as the 8-acetyl compound. The other substance, m.p. 177®, 
does not give 2-acetyl-resorcin on hydrolysis and hence it i.s the C-motyl- 

7 - hydroxycoumarin. 

The 8-acotyl-7-hydroxy -eoumarin was successively converted into 
the 7-(carbethoxy-mothoxy)-8-acetyl-coumarin, m.p. 117®, the 7-(cnrboxy- 
roethoxy)-8-acetylcoumarin. m.p. 210-212® and the angular 3-methyl. 7 ' : 

8 - furocoumarin, m.p. 150®. The O-acetyl-7-hydroxycoiimarin when 
similarly treated gave the linear 3-methyl-7* : 6' furocoumarin. m.p. 
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188^. A furocoumarin of the same structure and m.p. has been described 
by Ray, Silooja and Vaid {loc. cit.) who obtained it by condensing 7- 
hydroxycoumarin with chloroacetone. 

114. Chalkones and flavones from 2-ac3tyI'resorcinol. 

I. Z. Saiyed and T. S. Wheeler, Bombay. 

It has been sho\vn in the previous commimication {Proc. Ind. Sci. 
Cowr/., U)36)that 2-acetyI-resorcinol when condensed with various aldehydes 
in presence of alkali gave a mixture of chalkones and davanones. Attempts 
to separate the two from their mixture were unsuccessful. With benzal- 
dehyde. however, the flavanone (m.p. 302-303®) has been isolated. 

The dimethyl -ether of 2-acetyl-resorcinol has been condensed with 
benzaldehyde, salicylaldehydo, anisaldehyde, o-nitrobenzaldehyde, piper- 
onal aiul o-chlorobenzaldehyde in presence of alkali. In all the cases 
chalkones have been readily obtained. The di- and tri-bromides of these 
chalkones and their reactions are being studied. 

d-Acetyl-/3-methyl-umbelliferone has also been condensed with 
anisaldehyde, o-chloro-benzaldehyde and o-nitrobenzaldehyde in presence 
of alkali and their corresponding compounds have been obtained with 
some difficulty. 

4-Methoxy-5-hydroxy-flavone (m.p. 155®) has been obtained by 
Robinson’s method from 2-acetyl-resorcinol, anisic anhydride, and sodium 
anisate. Its demethylation has led to 4' : 5-dihydroxyflavone (m.p. 239-40®). 
The synthesis of the corresponding 5-hydroxj^avones from 3 : 4- 
dimethoxybenzoic acid, o-methoxy-benzoio acid, m-methoxybenzoic 
acid, 3 ; 4-methylenedioxybenzoic acid and dimethyl- )3-resorcylic acid, is 
in progress. 

The dibenzoate (m.p. 106-7®) of 2-acetyI-resorcinol in presence of 
sodamide in ether, is converted into the diketone, which with concentrated 
sulphuric acid gives 5-hydroxyflavone. 

From 2-acetyl.rGsorcinol, o-methoxy-dibenzoate, 3 : 4-methylene- 
dioxybenzoate and clianisate have been prepared and the sodamide reac- 
tion on them is being studied. 

115. Di-flavones and di-flavonols. 

D. R. Nadkarni and T. S. Wheeler, Bombay. 

The di-other (J., 1936, 589) obtained in the condensation of epichloro- 
hydrin or glyceryl chlorohydrin with resacetophenone has been treated 
with aldehydes to give several di-chalkones which have been converted 
into di-flovonea and di-flavonols with selenium dioxide and 30% hydrogen 
peroxide, respectively, ^ 

116. The constitution of a colouring matter of Digitalis Ivlea, 

H. S. Mahal and K. Vbnkataraman, Bombay. 

The flavone colouring matter of Digiidlie lutea (Adrian and Trillat, 
1890) is not identical with 7-methoxy-4'-hydroxy-flavone (‘ eptpratol ’). 
The latter has been synthesized by the oxidation of 2-hydroxy-4-metho^* 
phonyI-4-benzyloxy8tyryl ketone with selenium dioxide, followed by 
debenzylation. 

117. Synthetical experiments in the tjoflavone group. 

P. 0. JosHi and K. Vbnkataramah, Lahore. 

The action of trichloroacetic anhydride and potassium trichloroocetate 
on 2-phenylacetyl-l-naphthol gave a substance, which had the qu^tative 
properties of 2-triohloromethyl-3-phenyl-l : 4-naphthapyrone, but it couia 
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not be ci'ystallized and hydrolysis to the 2-carboxylic ac»<l and decarboxyla- 
tion to tho naphthai>oflavouo wore not accomphshe<l. 

2 : 4-Dmitrobromobenzeno condensed with a-formylphenyl-acotonitrilo 
in pyridine solution to give 2 : 4-dinitrophenoxy-methyleno benzyl cyani<lo. 
vSaturation of an ethereal solution of the latter with hy<lrogen c-ldoride gave 
a substance which was not tho dinitrowoflavoiie, nor was it the pyrone- 
imide, being unaffected by boiling concentrated hydrochloric acid an<l 
syrupy phosphoric acid. Similarly the dinitrophenoxy -methylene phenyl- 
acetic ester was prepared ; attempts to effect ring closure to the i-soflavone 
were unsuccessful. 

Condensing 2 : 4-dinitrobromobonzone with berizoylacetonitrile in 
presoi\ce of so«lium ethylate, two substances, tho O-phenyl and the 
C’-phenyl derivatives were isolated. Troatinent of the former with hydrogen 
chloride in ether yielded iincrystalHziiblo material or the original compoimd. 

In the liaker-Robinson metho.l for tho syntliesis of jWeflavones by 
tho oxi<lation of 2-styryl derivatives the possibility of tho use of the 
dinitrostyryl compound leatling to more facil«> oxidation could not bo 
e.xnmined, since 2 : 4-dinitrobonzaKiohydo di«l not condense with 2- 
methyl-3-phonyl-l : 4*:f-naphthapyrone. which reacts readily with 
bonzaldohy<lo, anisahlehyde and voratraldehydo. 

/3-Naphth<)l condenses with ethyl acetoacetato to give a chrontono 
(Dey ancl Lakshminarayanan, J. Iiulian Cfiem. Soc., 1932), but the 
a-pyrono wtus obtained in tho case of a-fonnylphenylacotic ester. 

118. Tlie isolation of an anthocyanin pigment from the rind 

of sugar cane {Purple Mauritius). 

C. J. Da.sara. 0 , D. G. Walawalkar, and B. S. Srtkantax, 

Waltair. 

The anthocyanin pigment occurring on the rind of the purple maitritius 
cane has boon isolated and i<lentified to be a diglucoside of tho mono- 
methyl-ether of delphinidin, possibly ampelopsi<liii. It has an absorjjtion 
band at 4400—4800 A**. 

119. Synthetical experiments on 5 : 8-dihydroxyflavone and 

on 5:6:7- and 5:7: 8-trihydroxyflavones. 

G. K. Bharadwaj and K. Vexkataraman, Lahore. 

The oxidation of chrysin by moans of chromic anhydride and with 
other oxidising agents (nitric acid, potassium persulphate, selenium 
dioxide) has not led to any homogeneous material other than tho starting 
substance. Oxidation of 5-hydroxy-0-bonzyl-7-benzyIoxyflavone also 
gave negative results. The ready oxidisability of pyrogallol trimothyl 
ether to 2 : 6-dimethoxyquinone suggested that the oxidation of 7 : 8- 
flihydroxyflavone may load to norwogonin. Numerous attempts, how- 
ever, to oxidise 7 : 8-dihydroxyflavone. its dil>enzyl ether and dimethyl 
ether were fruitless. If tho dibenzyl ether had been successfully oxidise<i 
to the quinono a route to wogonin would have become available. 

Tho persulphate oxidation of 7 : 8-dibenzyloxycoumarin with tho 
object of preparing tho 6-hydroxy derivative, which could then bo con- 
verted through obvious steps to fraxetin, did not proceed as desired, 
daphnotin being recovered in some cases and the odour of benzaldehyde, 
indicating debenzylation and oxidation of the benzyl chloride, noticed in 
others. 

An attempted synthesis of baicalein through 2 : 6-dimothoxy-3- 
acetylbenzoquinone and 2 : 4-dimothoxy-3 : 6-dihyclroxyacetopheuono 
broke down at tho first stage of the oxidation of gallacetophenono triroe- 
thyl ether by moans of nitric acid. 
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The synthesis of wogonJn is in progress, involving the partial deme- 
thylation of 5 : 8-dimethoxy-7-hydroxyflavone, prepared by the selenium 
dioxide oxidation of the chalkone derived from 2 : 4-dihydroxy-3 : 6- 
dimethoxyacetophenone. 

With regard to methods for the synthesis of the colouring matter 
of gingko biloba and the synthesis of prinxetin, the coupling of 8- and 6- 
hydroxyflavone xvith diazobenzene chloride and with slow-coupling diazo 
salts is being studied. 

120. The constitution of gardenin. 

P. K. Bose and R. Nath, Calcutta. 

Gardenin of Stenhouse and Groves (Annalerty 1880, 290^ 311) is a 
derivative of heptahydroxyflavone. It contains six methoxy and one 
hydroxy groups. The latter is present in the benzopyrene nucleus but 
not in position 3. Tliree methoxy groups occupy 3' : 4' : 5'-positions. 
Acetyl and methyl-gardenin are described. * Gardenic acid ’ is a quinone 
formed by loss of a methyl group. The several possibilities are discussed. 

121. On the exudation from CeUis cinnamomea Lind. 

Isolation of skatol. 

P. R. Krishnaswamy and B. L. Manjunath, Bangalore. 

The finely powdered product, on steam distillation, 3 rielded pure 
skatol (35 per cent.). It is of interest to note that skatol occurs in CeUis 
reticulosa Mig, and CeUis durandii Engl. (c/. Wehmer, ^ Die PJlanzen- 
staff c \ 1929, II, 235). 

122. The action of selenium oxychloride on diaryl secondary 

amines. 

K. S. Venkat Raman and P. S. Varma, Benares. 

Tlie selenium analogue of diphenylthiozine and its derivatives have 
been prepared by heating diarylamines with selenium dichloride in benzene 
solution (Weizmann and Stephen, 1913, Wilhelm and Cornelias, J. pr, 
Chem., 1913, ii, 88, 396-408). As selenium oxychloride gave rise to 
selenides but not selenoxides with tertiary amines, it was expected that 
with diaryl-amines, it may give diphenyl thiazine derivatives. But the 
products obtained from (1) diphenylamine, and (2) phenyl a-naphthyl- 
amine are highly coloured, difficultly soluble in the conunon organic 
solvents, but soluble in pyridine and amines and contain chlorine. 
Probable structures of the compounds have been advanced. 

The selenium compound so obtained from diphenylamine on nitration 
with concentrated nitric acid, gives a nitro derivative, soluble in alcohol, 
and dissolves in aqueous alkali yielding strawberry red solution. The 
action of selenium oxychloride on other diaryl amines is under investiga- 
tion. Attempts are being made to prepare selenozine derivatives by the 
action of selenium on diarylamines, in presence of anhydrous aluminium 
chloride on the lines similar to the preparations of the corresponding 
thiazine compounds (Betnthsen, Ber., 1883, JO, 2897 ; AnnaUn, 1886, 230, 
77). 

123. The action of selenium oxychloride on tertiary amines. 

K. S. Vbnkat Raman and P. S. Varma, Benares. 

Whereas the action of selenium oxychloride on phenols has 
thoroughly studied (Miohoelis and Kunokell, Ber., 1896, 28, 009; 1®??, 

30, 2823; Morgan and Burstall, J., 1928, J30, 3260) the reaction 
aminos has not been so well investigated. It has been reported that 
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eelenium oxychloride reacts with dimethyl and diethyl anilines to give 
rise to tetra alkyl diamino-diphenyl selenide (Godchaux, Bcr., 24, 
766). On repeating the experiment it was found that the yield of the 
compound was poor. The isolation of the compound was found to 
be rather tedious anti tliero was much loss of material. By changing tlie 
conditions of the experiment it has been possible to prepare and isolate 
the compounds in comparatively good yields in a purer condition. With 
selenium oxychloritle, methyl boi\zyl aniline gives di- (methyl benzyl- 
amino phenyl) selenitic, m.p. 116®. Tlie reaction with primary amines 
and other secontlary amines is under investigation. 


124. Con.stitutioii of Gaareschi’.s py^ridine derivative. 

Nirm.vlananda Palit, Patna. 

Guareschi’s compound, m.p. 222-223® {Chew. Zentr., 1897, 927; 1907, 
I, 332) which ha.s been obtainetl by revised method from benzylidcne- 
acetoacetic ester anti cyunoacotamido with diethylamine as the con- 
densing agent {Proc. Iwl. Sci. Cong., 1936) is now .shown to be 2-ethoxy* 
2-hytlroxy-3-acoto-4-plienyl-6-cyario-6-koto-hexahytlropyridine (I). 

Its constitution is based on (a) the formation of a ilimethoxy deriva- 
tive (II). (6) its transformation with acetic anhydride into 2-koto-3-acoto-4- 
phenyl-6-ketopiporidino (111), (c) with phosphoni.s trichloride m hot 

benzene into 2-keto-3-aceto-4-phenyl-5-cyano-G-ketopiperidino (IV), and 
(<f) by the analogy with the condensation product obtainetl from bcnzyli- 
dene-cyanacetic ester and cyanoacetamitie with tiiothylaroino as the 
condensing agent which is 2-ciiethylamino-2-hydroxy-3-cyono-C-pheuyl-5- 
cyano-6-kotopiperidino (V). 

That (V) is not an open chain derivative but a ring compoxmd is 
proved by its ready transformation into 2-keto-3-cyano-4-phenyl-5- 
cyano-6-oxyquinolino (VI) which has been previously obtained by Day 
and Thorpe (J., 1920, 1473) by a tlifleront method and whose constitution 
has been established. 

125. Quinoline derivatives. Part I. 

T. N. Gnosn, Bangalore. 

Antipyrine has greater antipyretic activity than quinine, but has no 
^ecific action against malaria. It was, therefore, thought that quino- 
line derivative with fused pyrazolone ring will have antipyretic activity 
combined with antimalarial properties. l-Phenyl-3-methyl-pyrazolono 
has now been condensed with anthranilic acid to yield a pyrazolinociuinoline 
derivative. 

The condensation of hippuric acid with anthranilic acid, in presence 
of fused sodium acetate, has been studied. 

XJrothanylacetic ester has been condensed with o-nitrobenzaldehyde 
to yield a-urethanyl-o-nitrocinnamic ester. Attempts are being mode 
to reduce this nitro compound with various reducing agents. 


126. Quinoline derivatives. Part II. 

T, N. Ghosh, Bangalore. 

^Therapeutic activity of thiazole and benzthiazole derivatives is well 
known* It was, therefore, thought that thiazole quinoline derivatives 
will possess important therapeutic properties* 

When treated with acetic anhydride, thiocarhomidoacetio acid ia 
easily converted into a thiazole derivative which, due to the presence of 
a reactive methylene group, readily condenses with o-nitrobenzaldehyde, 
the product yielding a thiazolequinolino derivative on reduction* 
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127. Indigoid vat dyes of the isatin series. Part 11. 

S. K. Gttha, Patna. 

The present investigation was undertaken with the object of preparing 
3-mdole-2'-(6'-methyl)-thionaphthene-indigos and comparing them with 
those of the corresponding S-methyl compounds (Guha and Basu-Mallick* 
J . Indian Chem. Soc., 1934, 11, 395). It was Intended to examine how far 
Martinet’s rule {Rev. Oen. Mat. Col. 1921, 25, 17) is obeyed by 3-indole- 
2'-t)iionaphthene-indigo commercially known as Thioindigo Scarlet R 
(Bezdzik and Friedlander, Monatsk, 1908, 29, 376; E.P. 17162-06; 
13.R.P. 241327) and its derivatives (Ciba red G.E.P. 19158-07 ; G.P. 277358) 
having one methyl group present in the thionaphthene nucleus of the 
molecule. Isatin and its various substitution products and also phenan- 
thraquinone were condensed with 6-methyl-3-hydroxy-thionaphthene 
and the corresponding indigoid dyes obtained. Their properties have 
beoji investigated. 

128. Synthesis of arsindole derivatives. 

H. N. Das Gupta, Calcutta. 

The action between phenyl acetylene and phenyl arsenious chloride 
has been studied and it has been found possible to isolate an addition 
product in which Cl and PhAsCl serve as addenda to the triple bond. 

The above compound when subjected to Friedel and Crafts’ reaction 
leads to the production of l-phenyl-3-chloro arsindole (ar8indole=indole 
in which NH is replaced by AsH). 

129. Investigations of the constitution of * artostenone *, a 

keto-compound related to sterols, present in an Indian 
summer fruit * Artocarpus integrifolia \ Part I. 
Isolation and purification of artostenone. 

M. C. Nath, Dacca. 

1. Artostenone, a solid ketone, isolated from^the fruit of Artocarpus 
integrifolia has the composition CsqHboG, m.p. 109®. 

2. It is highly soluble in most of the organic solvents. 

3. Its specific rotation is [a]^=19’86 in absolute alcohol 

and [a]^=23'44 in chloroform. 

4. The molecular weight as determined by cryoscopic method is 
407-3, that from X-ray data is 418 and the molecular elementary com- 
position, as obtained by combustion results, suggests the molecular 

weight to be 426. , . ..u j ■ 

6. The density of artostenone, as found by suspension metnoa, is 

1*08« 

0. It gives a monoxime, m.p. 176® and semicarbazone, m.p. 202-3®. 

7. It gives some of the colour reactions of sterols, Kahlenberg s 
reaction which is specific for ergosterol being most pronounced. 

8. Artostenone is an unsaturated compound. 

I 

130. Investigations on the constitution of ‘artostenone . 

Part II. Double bond in artostenone. 

M. C. Nath, Dacca. 

1. Artostenone is an unsaturated compound with only one double 

2. Number of bromine atoms which enter a molecule of artostenone, 
on bromination In carbon tetrachloride solution is four. 
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3. Two bromine atoms enter the molecule by substitution and tlio 
remaining two by addition. 

4. The tetrabromo compound has boon isolated and the percentage 
of bromine has boon found to be 43*4 (Piria and Schiff’s method). 

5. Iodine value of artostenone has b(*en found to be CO' 2, one double 
bond requiring 61'6. 

C. Artostexione is transformed into a saturated compoimd by 
catalytic hydrogenation with platinum black at 65-70®. 

131. Investigations on the constitution of ‘artostenone’. 

Part III. Reduction of artostenone to artostanone and 
artostenol. 

M. C. Nath. Dacca. 

1. Catalytic hydrogenation with platinum at 6.3®— 70® saturates 
the double bond of artostenone, but retains the keto group unchanged. 

2. Probability of the presence of the keto group in ring I, has been 
exi'ludod ; it has been suggeste<l that the double bond in nrtustenone is 
in ajS-position with rc*spect to the koto group. 

3. Artostanone, the hytlrogenatioii product of artostenone, has been 
isolated, m.p. 106®- 107®. 

4. Artostenone gives an oxime. m.p. 193-194®. 

5. By method of reduction with sodivim ethylate, the koto group is 
changed to hydroxyl, but the double bond remains intact. It has been 
proposed to call this product as arto.stonol. 

6 . Artostenol melts at 106-7® and its iodine value is 60. 

7. Sodium amylate also reduces the koto group to hydroxyl. 

8 . The acetyl derivative of artostenol molts at 120-121®. 

0. The acetyl derivative of the compound has m.p. 119-120®. 

132. Investigation on the constitution of ‘ artostenone 

Part IV. Preparation of artostenamine and its com- 
plex with platinichloride. 

M. C. Nath, Dacca. 

1. Artostenone has been converted to an amine, artostenamine 
(m.p. 169-170®) through its oxime. 

2. This amine is insoluble in strong hydrochloric acid but is soluble 
in glacial acetic acid. 

3* Two molecules of this amitio combine with one molecule of 
H^PtClg to form a complex, artostenomiuo-platinichlorido. 

4. The molecular weight of tliis complex has been found by 
Progl’a micro-mxifHe method to be 1291. 

6 . From this the molecular weight of artostenone has been calculated 
to be 440-5 (C 30 H 50 O requiring 426 os the M.W.). 

6 . The platinum complex has C, 56-8S au<l H, 8-5% : (NHvCioH^a, 
HCOaPtCh requires C, 67-0o ; H, 8 - 1 %. ® “ 

133. On Aristolochine, tha principal alkaloid of the roots of 

Ariatolochia indica, Linn, 

P. R. Krishnaswamy and B. L. Manjusath, Bangalore. 

This paper deals with the preliminary investigation on the constitu- 
tion of aris;o?oc/une, Ci 7 H.jy 03 N, Uolated from the roots oi Aristolochia 
mdtea, ^mn. (Knslumswamy, Manjunath and Venkata Rao, J. Indian 
Chem. Soc., 1935, 7, 476). 

Aristolochine m.p. 215®; [a]2&“, -•268-8®, gives a mono-hydro- 
chloride, C 17 HJ 9 O 3 N, HCl (decomp. at 268®). It forms additive com- 
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pounds of the general formula (Ci 7 Hi 903 N) 2 .C 6 H 5 X (where X=*H orMe) 
with benzene and toluene. The molecule contains one methoxyl group, 
one active hydrogen atom and one dimethylamino group. 

Further work is in progress. 


134. Chemical examination of the roots of Bragantia v)allichii. 
P. R. Krishnaswamy a7id B. L. Manjttnath, Bangalore. 

A brief note on the preliminary investigation has already been com- 
municated (Manjunath and Venkatasubbiah, Proc. Ind. Sci. Congress, 
1930, 183). This paper deals with the further work on the subject. 

The oil from the roots was found to consist mainly of the glycerides 
of palmitic, stearic and lignoceric acids, and of oleic, l^oUc and linolenic 
acids. Among the other products isolated, mention may be made of 
iso-aristolochic acid {J. Indian Chem. Soc., 1935, 7, 476) and of a basic 
substance in the form of its hydrochloride. Attention is drawn to the 
fact that Bragantia wallichii belongs to the species of Ariatolochiacce. 


135. Investigation of Momordica charantia, Linn. Part I. 

N. K. Sen and B. K. Banekjee, Dacca. 

Momordica charantia (Karala in Bengali) in a finely powdered condi- 
tion was extracted successively with various solvents. 

Petroleum ether extract yielded a brown fatty residue which on 
saponification gave a mixture of fatty acids from which palmitic and 
stearic acids were isolated. From the unsaponifiable matter a sterol, 
m.p. 132®-134®, was obtained. 

Ether and chloroform extracts contained mainly chlorophyll mixed 
with some fatty matter, from which nothing definite could be isolated. 

Alcoholic extract yielded a bitter resinous substance which could be 
obtained in the form of an amorphoiis powder by repeated purification 
from a mixture of petroleum ether and chloroform. On hydrolysis it 
yielded a reducing sugar probably glucose, which gave an osazone, m.p. 
205®, and an amorphous non-bitter aglucone indicating the glucosidic 
character of the substance. The bitter substance foams in aqueous 
solution and gives some of the characteristic properties of saponin. 

Further investigation on this substance is in progress. 


136. Isomerism of butane- a)5yS-tetracarboxylic acids. 

P. C. Githa and C. Krishna Murthi, Bangalore. 

The isomerism of the two (high and low molting) butane ctfiyB- 
tetracarboxylic acids and their derivatives has been discussed. Some 
new methods of their syntheses have been worked out. 


137. j?ara-Bridging of succinosuccinic ester. 

P. C. Guha, Bangalore. 

In continuation and extension of the work reported {Ind. Set. Cong., 
1936), the two bridged esters, m.p. 112® and 132®, respectively have 
each yielded more than one product on treatment with vai^ng 
quantities of alcoholic potash. The action of oxidising agents such m 
permanganate and hypobromite is now described. Some s^tbeno 
experiments with a view to obtain the degradation products (by tne 
action of alkali) are also described. 
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138. Synthetic production of terpineol from pinene. 

B. G. 8. Aciiarya and T. S. Wheeler, BoInba3^ 

Attempts aro being made to improve the proportion of terpineol by 
known mothotLs through the intermediate preparation of torpin liydrate 
from pinono contained in turpentine. Pinene and dilute sulphuric acid 
ai'<‘ shaken vigorously when crystals of terpiii hj’drate are copiously fonx-od. 
This reaction is found to bo acceleratod by the use of substances like 
gum arabic, turkey red oil, etc. which act as emulsifying agents. Terpin 
hydrate is thcui boiled with dilute oxalic acid when terpineol is formed. 
Preparation of terpineol through acetylation of pinene and subsequent 
hytlrolysis of the resulting terpineol acetate gave poor yields. 

130. S>Tithetical experiments in the thujane series. Part I. 

P. C. Gt'HA, Bhola Nath, and S. KRisHNAMtiRTHi, Bangalore. 

By the modification of older method, it has been possible now to 
obtain quite an excellent yield of a-methyladipic acid from //ic^o-raethyl- 
cyc/ohexunono. Ethyl a-inothyladipate has been converted into ethyl 
3-mothyl-A**cyc/opentane carboxylate I'ia the 2-kcto and 2-hydroxy 
compounds. The action of diazomethane aiifl diazoacotic ester upon the 
methyl cyc/opentano ester under varying conditions is described. 

140. Synthetical experiments in the thujane series. Part II. 

P. C. Guha, S. Krishnamurtixi, and Bhola Nath, Bangalore. 

In this paper are do.scribed the results of our experiments in the 
preparation of 1 ; 3-dibroino-hoxahy«lro-p-toluic acid starting from 

p-toluic acid, via y7-toluic-3-sulphonic acid, S-hydroxy-p-toluic acid, 
3-hydroxy-hoxahydro-p-toluic acid, 3-bromo-hoxahydro-^-toluic acid. 
1 : 3-Dibromo-l-methyl-cyc/ohoxane-l-carboxylato is expected on treatment 
with zinc, to yield a compound possessing the thujane skeleton. 2 : 6- 
iJibromo-3-mothyl-6-isopropyl-cyc/ohexaii-l-one piepared from menthol 
fta menthono, will bo subjected to the same process of debromination 
with zinc, for the preparation of the corresponding compound isomeric 
with thujono. 

141. Experiments towards the synthesis of derivatives of 

bicyclo- (0:3: 3)-octane ring system. 

P. C. Ghilv and S. K. Ranganathan, Bangalore. 

Having achieved the synthesis of c/«-l-acotylc'/c/opontano-2-car- 
boxylic acid {Proc. Ind. «Sc/. Cong., 19.36), some preliminary experiments 
wore performed on the ring closure of its ethyl ester with sodium. The 
results obtained show that a 1 ; 3-diketono is formed, isolable tlrrough its 
copper salt. Large amounts of the diketono aro being prepared for a 
stxidy of its properties. The work on the synthesis of trans-X-ncotyXcyclo- 
pontane-2-carboxylic acid along the linos adopted for the cis-acid has 
boon described. 

142* A resolution of bicyclo*(2 : 2 : 2)-octane-2 : o-dione-1 ; 4- 
di carboxylic acicb 

P. Guha and 8. K. Ranganathan, Bangalore, 

Tho synthesis of bicyclo-(2 : 2 : 2)-octano-2 : S^diouo^l : 4 dicar- 
boxyLic acid, starting from Buccmosuccinic ester, lias been reported by one 
of us (CxiTTttit ScicHCCf Juno 193G), and it was thought that a resolution 
of the acid would, in addition to its intrinsic interest, offer an additional 
proof of the correctness of its constitution. For this purpose tho acid was 
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combined with brucine {2 molecules) when a salt separated. Specific 
rotation of the brucine salt after 5 recrystallizations was faj = — 70*87 

(c = 2-25 in pyridine). The acid liberated from the salt had [al^ = 

+ 23 85 (c = 2*13 in water). The mother liquor (of the brucine salt) yielded 
on three successive evaporation and filtration the pure salt of the 

/-acid which when liberated free had —23-24® (c=0*99 in 

water). With the same thermometer the inactive, d- and X- forms were 
found to molt at 268®, 271® and 271®, respectively. 


143. Experiments towards the synthesis of wofenchone and its 
derivatives. 

S. K. Raxganathax, Bangalore. 

Ethyl aa-dimethyl lajvulate (ethyl mesitonate) b.p. 108-lI0®/25 mm. 
has been condensed with zinc and ethyl bromoacetate to yield the lactone 
of ethyl ^-hydroxy-j9S8-trimethyl adipate, b.p. 137-38®/6 mm. The 
lactone was converted through the intermediate /3-cyano-)JS8-trimethyI 
adipic acid to j388-trimethyl-butane-aj88*tricarboxyUc acid, m.p, 
169® ; ethyl ester (ale. vapour method), b.p. 125-28®/l-2 mm. The ethyl 
ester has been cyclised by sodium in benzene to the ethyl-cyc/opentanone- 
5 : 5-dimethyl-2 : 3-dicarboxylate, b.p. I58-16l®/3 mm. Experiments 
are in progress for the confirmation of the constitution of the ketonio 
monocarboxylic acid obtained from the above by hydrolysis followed by 
decarboxylation. 


144. Synthesis in the carane series. 

P. C. Guha and D. K. Sankaran, Bangalore. 

The sodium derivative of Guareschi imide on being condensed with 
tetramethylenedibromide gave the imide of I : l-dimethyl>2 : G-dioyano- 
c»/c/ohoptano-2 : 6-dicarboxylic acid, m.p. 303®. Hydrolysis of the 
product with IJ per cent, sodium hydroxide gave a nitrogenous com- 
pountl m.p. 250® which on further hydrolysis with 15 per cent, sodium 
hydroxide yielded cyc/oheptane-2 : 2 : 6 : 6-tetracarboxylic acid. The 
above totra basic acid, on decarboxylotion at 130-140® gave cyc/oheptane- 
2 : 6*dioarboxylic acid (I), m.p. 134-136®. 

The aa-dibromo derivative of (I) is expected to give apocarane 
dicarboxylic acid (II) on treatment with zinc. 


145. Synthesis in the pinane series. Part III. Towards the 
.sjTithesis of pinocamphone and nopinane. 

P. C. Guha, K. Ganapathi, I). K. Sankaran, and 
V. K. SuBRAMANiAN, Bangalore. 

The syntheses of wonopinone, nopinane and also pinocamphone, 
which will amount to a total synthesis of a and S-pinenes, have been 
investigated as follows : The diethyl ester of the trails- or cw-norpinic 
acid is reduced by moans of sodium and absolute alcohol to the same 
glycoll ('■/. Oatling, C., 1921, J, 105), a very viscous liquid, b.p. 
125-128®/4 mm., wliich (shovTi to be of the /roa.9-configuration) by the 
action of PBr^ yields the di-bromide, b.p. 100-102®/4 ram. With KCN 
in alcoholic solution, the dibromide gives the dicyanido, b.p. 142-46®/6 mm., 
which on hydrolysis with aqueous potash furnishes in good yield sym- 
homopinio acid (I), m.p. 120-21®, (dianUide, m.p. 216-217®). It is expected 
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to possess the ^ra/w-configuration. The dietliyl homoplnato, b.p. 133-13o'“/ 
3 min., by the action of sodium in xylene solution yields n product exhibit- 
ing the properties of a ^-ketonic ester (II). The convcr.sion of (II) into 
(«) isonopinono (III) (by hydrolysis and decarboxylation). {l>) nopinano 
(IV) (by reduction of the latter), and (c) pinocamphone (V) (by decar- 
boxylation of the methylated product) are in progress. 

The bicyclic compounds obtained in tliia serie.s are expected to be of 
the ^ran.S'SOries, while those found in nature are all of the cis-type. The 
isomerism and the significance of this work from the point of view of the 
Sacliso-Mohr theory are discussed. 

146. Studies on optical activity and chemical constitution of 

optically active bases and acids. Part IV. 

Mahan Singh and H. B. DrNNiCLiKF, Laliore. 

Caiiiphor has been condensed with dimothylaminobonzaMehydo 
and camphoric anhydiide and oxymethylone camphor have boon cun- 
densed with dialkylaininoanilines. 

p-Diinothylurainobonzylidono camphor has = 73 1'^, whoroivs bcnzyl- 
ideno camphor has only x^^=425°. 

p-Dialkylaminocamphoranilic acids have been examined polari- 
metrically m various solvents. There is no definite order in which the 
<lialkylamino groups can bo arranged. The compounds in some cases aro 
also examined in the presence of hydrochloric acid and in every ca.so a 
slight increase is recorded. 

The diatkylamino groups have brought a very small change in the 
rotation constants of anilinoraethylenocamphor. 

147. Asarono. 

K. vS. SuBRAMANiAN and B. Sanjin^a Rao, Bangalore. 

The liquid asarone from Acorus colfimus gives the same pseu<lo- 
nitrosito as solitl propenyl asarone. The liquid gave 10 per cent, yield 
of soliti dibromitlo while the soli<l gave 50 per cent, of the same dibromide. 
Potash fusion of the liquid gave an excellent yield of the solid asarone. 
The iicpitd appears to be a mixture of cis- and Irana- proponylasarono. 

148. Experiments on the synthesis of new local aiioesthetics. 

K. N, Gaind, J. N. Ray, arid A. Wahab, Lahore. 

A detailed study hets boon undertaken to establish the factors which 
impart local anaesthetic property to a compound. In this connection, the 
condensation products of a.hydroxy-/3-chlorobutyric esters with piperi- 
dine have been acylated with various acids. Tho ester grouping has 
also been varied from methyl up to butyl. All the compounds possess 
very strong local anccsthotic property as tested by tho rabbit’s cornea 
method and give stable sterilizablo salts. The condensation product of 
two molecules of piperi<Iine with one moleculo of opiclilorohydrin has also 
boon prepared. Tho resulting compound has boon acylated with various 
acids and tho properties of the products studied. In every case there is 
a strong local ana93thetic action observable. 

149. Condensation of furil and furoin. 

A. C. Sircar and S. C. Githa, Calcutta. 

3enzil and benzoin are very well adapted for various typos of con- 
densations (Japp and Hooker, J, 1884, 672 ; Japp and Robinson, J. 
1882, 326 ; Anscutz and Geldermann, J. 1891. A, i. 725 ; Japp and Murray, 
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J. 18D4, 889; Japp and Meldrum, J. 1899, 1037, etc.). Many of these 
condensation products are very interesting both from the theoretical as 
well as practical point of view. It was, therefore, expected that the 
heterocyclic compounds furil and furoin would also yield a series of 
similar condensation products. In the present paper a large number of 
such condensation products has been described. 

150. Photosensitising dyes. The preparation of the alkiodides 

of picoline and their subsequent condensation with p- 
diraethylaminobenzaldehyde. 

M. Q. Doja, Patna. 

l^Iiils and Pope (J. 1922, 121, 946) prepared 2.p-dimethylamino* 
styryl-pyridine-methiodide by the interaction of a-picoline methiodide 
and p-dimethylamino-benzaldehyde. This compound was found to be a 
powerful sonsitiser for green light, a region for which it is usually difficult 
to get a suitable sensitiser. It was expected that the photographic 
characteristics of this compound will change with the nature of the 
alkyl radical attached to the quaternary nitrogen aton. With a view to a 
systematic investigation of this problem, the ethyl, propyl, butyl and 
amyl iodides of a-picoline have been prepared and condensed separately 
with p*dimothylaminobenzaldehyde. In each case a new photosensitising 
dye has been obtained. 

151. Simultaneous determination of chlorine, nitrogen and 

arsenic in organo-arsenic compounds. 

H. N. Das Gtjpta, Calcutta. 

No method is as yet known the adoption of which would lead to the 
simultaneous determination of the above three elements. The present 
method consists in digestion of organo-arsenic compounds containing 
chlorine or nitrogen or both in a mixture of sulphuric acid and potassium 
sulphate with a small amount of metallic selenium. The digestion 
requires about 45 minutes for completion. The halogen is evolved as 
hydrochloric acid which is absorbed in alkali and estimated. The nitrogen 
is liberated as ammonia on treating the cooled digest with alkali and the 
residual arsenic is estimated iodometrically. 

152. Tannic acids from myrobolan. 

S. R. ScTNTHAKKAR and S. K. K. Jatkab, Bangalore. 

The following acids were prepared in a pure form from myrobolan 
extract previously reported : elagic, clagitannic, chebulinic and gallic. 
The various physico-chemical constants of those acids such as optical 
activity, dispersion and basicity (as determined by the potentiometric 
methods developed in our laboratory) wore compared with the similar 
properties of Kohlbaum and E.do Hoen samples. The properties of 
ini<s prepared from these acids are also reported in this paper. 


Industrial Chemistry 

153. The fastness of the naphthol colours. Part I. 

R. B. Forster, P. R. Mehta, S. R. Ramaohandban, and 

K. Venkataraman, Bombay. 

About 20 per cent of the synthotio dyestuffs consumed by the Indian 
textile industry being represontod by the insoluble azo coiours. the 



Section II, Cheniisirtj 


43 


fastness of the prevailing combination-s has been studied. The oxj>eri- 
raouts on kier boiling have been conducted in a small and specially 
designed pressure kier in which the conditions approximated to those 
in technical practice. The dye-.stuft' on the fibre was e.stimated in terms 
of the nitrogen content. A new technicpie has been devdopeti for 
studying the fastness to rubbing, employing a Kleinewefers yarn mer- 
cerising machine. No linear relationship could be traced between the 
substantivity of a naphthol ami the fastness of a flye derived from it. 
Since, however, substantive najjhthols in general load to comparatively 
fast dyeings and since SN-mmetrical structure in a naphthol is favourable 
to substanti\-ity, new ancl symmetrically' constituted members of the 
Naphthol AS series have been prepai*ed. The factors go\-erning fastness 
to rubbing arc discussed. Thus it is shown that the replacement of a 
stabilized <liazo salt by a freshly diazotize*! solution of the base is not 
always an ad\ antage. The addition of formaldehy<le t<} tiie naphtljolating 
bath increases rubbing fastness. The influence of the ctuicontration 
of the after-treatment soap solution and of the time of .>oaping has Ijcen 
ijuantitutively examine*!. The rubbing fastness of the same combination 
is Jiot itlentical in tho case of cotton and X'iscosc. nii'l ih<* diffeien*-e is 
not always in the same direction for various comhinations. 


154. The interaction of cliazo salts witli silk. 

R. B. Forster, S. R. K.^mchandrax and K. Vexkataraman , 

Bombay. 

The tyrosine of the silk fibre couples with diazotize*! amines to give 
dyeings of yellow and brown (compare Sisley ct al. 1931). Using the 
stabilized <liazo salts, shades ranging from ohl gokl to deep redflish an<i 
olive browuis have now been obtained ; V)ufTering is essential for tlie pro- 
duction of full shades. The dyeings are cliaractcrized by fastne.ss to 
washing. By tlyeing silk with direct. ba.sic or acid colours containing 
free amino groups and after-treating with nitrous acid, a large range of 
fast and attractive shades is available. Beautiful two-colour effects are 
produced by treating unions of silk an<l cotton or silk and visco.se with 
a stabilized diazo salt or by dyeing a solid .shade with a substantive colour 
and after-treating with nitrous acid. 

Tho mechanism of the action is tliscussed. 


165. Sugars in mohua flowers. 

D. G. W.VLAW.\LK.\R, Waltair. 

The reducing an<l non-reducing sugars have been estimatctl and an 
attempt has been made for the preparation of a solid product out of tho 
mohua syrup. 


166. Furfural and other by-products from water hyacinth. 

Sasaxka Dey and H. K. Sen, Ranclii. 

Recently a mass eradication by manual collection of water hyacinth 
[Eicliornia crasaipes), spreading, according to an official report, over an 
area of 4269 sq. miles in the lower districts of Bengal, has been emphasized 
upon. How far tho pest can bo combated in this way reinauxs to be 
seen. In any case, the utilization of the weed wo\Ud lead to the winning 
of cex*tain important technical products, for which there is already demand 
in this coimtrj', and future development of interdependent industries can 
also bo visualized. It is calculated that there are at least 107 million 
tons of green or 5*3 million tons of air-dried hyacinth in Bengal, which 
can yield 0*3 million tons of furfural, 0‘53 million tons of potassium 


44 


Tiventy-fourth Indian Science Congress 


chloride, o6 million gallons of alcohol. 0*8 million tons of acetic acid, 0*18 
million tons of acetone, and 2*12 million tons of compressed fibre. 

Methods of technically separating the different products have been 
described, and balance sheet supplied. Furfural can be produced at .3 

annas per pound, whilst the prevailing price in large bulks in America is 
10 cents. 

157. Fuel consumption in sugar factories. Parti. 

M. R. ^La-Ndlekar, Bangalore. 

As an outcome of an investigation into the problem of extraneous 
luel consumption (e.g. wood and coal) in sugar factories, the chief sources 
of the loss of thermal efficiency of the boiler installations have been 
foimd to be : 

1. Unsystematic methods of feeding ‘ bagasse ’ on to the step-grate 
tumaces resulting in fluctuating furnace conditions. 

2. Uncontrolled admission of cold air to furnaces causing (o) reduc- 
tion of combustion temperature, and (6) incomplete combustion of fuel. 

3. Hot gases which leave the flues at a sufficiently high temperature 
(usually over 550®F.). 

4. Other sources, e.g. exhaust steam, radiation losses, steam leakages, 
multiplication of working units with high capacities for heat, etc. 

158. Fuel consumption in sugar factories. Part II. 

M. R. Mandlekar, Bangalore. 

The following remedies have been found to have successfully over- 
<;ome the loss of efficiency occurring through various sources, and 
extraneous fuel costs can be reduced to an appreciable extent : — 

1. A special design of the boiler furance for wet bagasse (50% 
moisture) is necessary, slope of the grate being nearly 55®. Combustion 
chamber should provide a drying zone for bagasse before the fuel catches 
fire. The prorlucts of combustion should be required to travel just 
enough length of furnace and at such velocity as would enable the 
tleposition of a.sh and suspemled material to be kept back. Mechanical 
stoking arrangements are used with great advantage in large installations. 

2. Cnough exhaust steam is available to heat feed water and 
therefore economizers can conveniently be replacotl by arrangements for 
heating the air required for combustion. Waste lieat of .the flue gases 
can thus bo returned to the furnace. Air requirements of the fuel should 
be adjusted according to the COg content of the flue gases, which should 
bo 10-12% for bagasse. By pi*e-heating the air to 300®F. alone, thermal 
efficiency can be increased by over 12%. Arrangements for forced draught 
will be necessary and the cost of the extra height of the chimney could 
bo saved. 

3. By establishing a scientific control of the installation and various 
operations involved, most of the losses could bo minimised. Efficiency 
figures with bagasse boilers have reached well over 70%. 

4. Molasses — hitherto regarded as a waste product — can be success- 
fully burnt in fire-tube boilers with steam atomizing effecting a saving of 
nearly 30% of extraneous fuel (coal). 

159. Manufacture of soft sugar by using invert syrup from 
cane-sugar solutions. 

S. D. Agnihotri, Kolhapur. 

Experiments are undertaken to manufacture soft sugar by usmg 
Hvrup pr6par©cl from tho Globo Glucose 6A of the Corn 
(India), Ltd. The author compared the soft sugar samples with those 
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prepai*o<l by iisiiip tho syrups j)ropnro<l from siilphitcd <-lonr ciin^ jiiioc, 
«.aiie syrup aiul rrvstnl 'sugar. Syrups were prepnrecl by inverting tho 
solutio'ns with sulphuru- a(i«l, neutralizing witli caleium earbonato and 
• •onccnt rating under atmospheric pressure. The syrups were a bit colourc<i. 
The <lonsity of the syrups wa.s 34 and 37 Haume. 

DitTerent sugars such us wet thir«l sugar fr«>iTi the eentrifugals. sieved 
sugar hikI groun<l sugar were tried, of wbi«-b..tlie first was found most 
suitable. The soft sugars obtained by the use C)f invert syrups 'ver(j 
'lefinitely superior to those by tho use of Olobo Glucose syrups in feel 
an<l moisture retaining capacity. 

Further work is in Y)rogres.s. 


160. Utilization of waste cane molasses. Part I. 

S. K. Ghosh and R. C. Ray, Patna. 

Tho c*ane sugar molassc.s contains a certain amount of nitrogeneous 
matter (whiili is present chiefly in a colloi<lal state) .su<*rose, reducing 
sugars, inorganic salts and colouring substance. The latter probably 
exists in the form of ailsorption compound.s of the nitrogeneous cidloius. 
It is suggeste<l that molasses can bo used for making syrups for lirinking 
j)urpos«‘s an<l for the prest‘rvati«in of fruits and for preparing artificial 
lioney. The present jiaper des<Tibes experiments f<ir removing colouring 
matter and tho undesirable mineral salts so as to make molasses suitable 
for tho purposes mentioned above. 


161. Utilization of waste cane molasse.s. Part II. 

S. K. Ghosh and R. C. Ray, Patna. 

It is well known that molasses contain a largo amount of potassium 
salts which impart to them a bad taste and render them unfit for con- 
sumption by animals. .Attempts have been ma<le to recover tho potassiuni 
salts by the perinutite process. Tho present paper olso describes certain 
experiments carried out with a view to recover the sugars present in the 
molasses by solvent extraction. 


162. Studies on ligno-cellulose. 

P. N. Sengupta and H. K. Sen, Calcutta. 

In this investigation the behaviour of lignins obtained from different 
sources under identical reaction conditions was stutlied. The sources of 
the lignins wore : (1) Excoccnria aooHor-ho (vernacular Gangwa) saw 
dust, (2) dried water hyacinth, and (3) rice straw. For the extraction. 
72% sulphuric acid was used. Lignins were washed completely acid- 
free. Pure cellulose was also extracted from the same sources by the 
chlorine peroxide process. The ash contents of the lignins, methoxyl 
aiul acetyl gmups before and after oxhau.stive inothylation and acetyla- 
tion were tlotermined. They were nitrated and chlorinated and the 
soluble ami insoluble extracts were examined. These results indicate 
that under tho same conditions tho lignins from different sources do not 
behave i<lentically. 


163* Mechanism of the reaction of acetylation. 

L, Thoria (ind N. Ahmad, ^latiinga. 

Experiments wore carried out in order to determine if a diacetato 
was formed in tho course of acetylation of cellulose, which always results 
into a triacetate. Acetone solubility was regarded as a test for the 
presence of diacetate. Work <lone so far on cellulose swollen with acetic 
acid shows that a diacetate is formed during the reaction and that it is 
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considerably increased in quantity, if the followng changes are made in 
the process : — 

(а) Morcorization of cellulose before swelling with acetic acid. 

(б) Lowering of reaction temperature. 

(c) Reduction in the quantity of catalyst. 

(c/) Addition of catalyst to the swelling acetic acid. 

It is believed that it might be possible by proper adjustment of the 
conditions of acetylation to arrest the reaction at a stage when the whole 
ot the reaction product is soluble in acetone. The solution of the problem 
seems to lie in the following direction : 

(i) Diffusion velocity of the reaction mixture should be increased 
by suitable swelling agents to such an extent that the scene 
of reaction is shifted completely from the surface of the 
fibre to the micelle. 

(ii) The reaction velocity should be kept at such a low level, as 
would fav’our the formation of a diacetate, by adjusting the 
temperature and the quantity of the catalyst. 


164. A note on the fixed oil from Anona squamosa (custard 

apple) seeds. 

M. Ghouse Mohiuddin, Hyderabad (Deccan). 

The kernel of the fresh seeds (reputed to be a good vermicide or 
insecticide) on continuous extraction with hot high boiling petroleum 
ether yieldcfl a pale-yellow semi-viscid, odourless oil, (10%) soluble in 
ether, acetone, petroleum other, chloroform, benzene, carbon bisulphide 
and hot absolute alcohol. Besides the physico-chemical constants — 
sp. gr., acid number, saponification value, iodine value. Reichert Meissl 
value, acetyl value, viscosity, refractive index, specific rotation, absorption 
spectrum, a number of colour reactions have been studied. No alkaloid 
could be detected in the seeds though leaves have been reported to possess 
an alkaloid in traces. Further work on the nature of the fatty acids is 
in progress. 

165. A new method of making transparent toilet soap without 

the use of sugar. 

N. G. Chatterji, Cawnpore. 

The soap stock is rapidly saponified with stoichiometric quantities of 
very strong alkali solution and then rectified spirit is added to the hot 
soap gel to keep the whole in the transparent peptized condition even 
after cooling. 

166. Detergent action of soaps, 

B. S. Kulkarni and S. K. K. Jatkab, Bangalore. 

In continuation of our work on the detergency of the soap solutions, 
experiments are extended to the series of potassium soaps, with regard to 
the interfacial tension, doflocculating power, viscosity and emulsifying 
power of the solutions. Defiocculation experiments with Fuller’s earth, 

08 considered along with the other properties of the soap solutions like 
viscosity and interfacial tension, correspond very closely with the detergent 
actions of the solutions ; the Fuller’s earth may therefore be considered 
as an ideal dirt in the detergent action of the soops. 
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167. Studies in the saponification of oils. 

N. G. Chattekji ami R. K. Gobhil, Cawnporc. 

The kinetics of tlie saponifiention of Mfthun oil and the inlhirtice of 
strength of alkali, temperature, rate of stirring, and the original acidity 
of the oil, on the chemical reaction have been studied in detail. Many 
interesting results have be<'n obtained, the most important being the 
extremely rapid and practically complete saponification under certain 
con<lition.s, of the oil by idkali oven wJien stoichiometric <iuantities are 
taken. Attention is <lra\vii to the application of these results in the 
manufacture of good quality soap. 


168. ludustrial utilization of the oil from Pongamia glabra. 

C. R. N. Reddy, Waltair. 

Possibilities of utilizing this oil for soap-making and as a lubricant 
have been investigated. It yiokls a fairly hard soap with good wn.shing 
properties comparable with that of cocoanvit oil but the lather is close 
and gummy. Good washing soap is obtainetl with 25% of oil. 

The following constants obtaine<l show that the puritied oil is a good 
lubricant for heavy lathes, gears and chaims. 

Flash point . . . . . . -lOU F. 

Pour teat . . . . , . 46‘4®F. 

Viscosity . . 284*30 sec. at 85*F ; 140 sec. at 120'’F. 

Chemical action . . . . . . nil 

It shows no tendency to become gummy as castor oil does. 


169. Utilization of oils from roasted cashewnut shells. 

N. M. Patel and M. S. Patel, Bombay. 

About 28,000 tons of raw cashomiuts are roasted every year in India 
for the production of cashewnut kernels. 100 lbs. of nuts give about 40 lbs. 
of roasted shells contuiiting nc-arly 18 per cent. oil. These shells are at 
present thrown away or just burnt. At the present rate of kernel pro- 
duction nearly 11,000 tons of roasted shells which could yield 2,000 tons 
of oil are available. 

The oil from the roasted shells has been extracted by solvent 
extraction process and its physical and chemical constants have been 
determined. Drying tests have been carried out. Films with and 
without the incorporation of driers were prepared on the clean surfaces 
of glass, copper, tin plate, aluminium, galvanised iron and iron and the 
time required to dry them at room temperature was determined. The 
oil wa.s acetylated and the drying properties of the product have been 
studied. 

It has boon found that cashewnut oil is not triglyceride of fatty 
acids but a mixture of a hydroxy acid of the aromatic series and a poly- 
hydroxy phenol. The rate of drying varies with different surfaces and 
also varies with temperature. Dry films of ordinary oil wore subjected 
to the action of hot and cold dilute acids, dilute alkalies and dilute alcohol. 
Dried films of the oil resist the action of cold dilute acids as well as that of 
hot and cold dilute and concentrated hydrochloric acids. The films are 
fairly resistant to the action of cold dilute alkalies and alcohol. 

The acetylated oil gives films of lighter colour and are affected loss 
by acids and are loss resistant to alkalies. The acietylated oil films dry 
more quickly than ordinary oil. The acetylated oil films resist well the 
action of dilute and concentrated hot and cold hydrochloric acid. 
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i70. A simple apparatus for the analysis of hydrogen. 

S. K. K. Jatkar and V. T. Athavale, Bangalore. 

A simple apparatus for determining the purity of hydrogen used for 
hydrogenation of oils is described. The accuracy is 1 part in 10,000. 


171. Continuous hydrogenation of oils by catalysts of nickel 

and its alloys. 

V. T. Athavale and S. K. K. Jatkar, Bangalore. 

The measurements of the activity of the electrolytically o.xidized 
nickel wire showed that its activity is less than that of the supported 
catalysts like those prepared from Kieselghurcarbonate. Life test of the 
catalyst showed a stepwise fall in the activity which fell down to 50% 
in five days. Unlike the Kieselghur catalysts, the wire catalyst has no 
maxima in activity up to 210. The activity of monel (75 Ni : 26 Cu) 
wire is equal to that of nickel wire with the advantage that it can be 
reduced at a lower temperature. The ‘ ferry ’ (54 Ni : 46 Cu) has con- 
siderably lower activity. Raney catalysts did not give promising results. 
It was observed that shutting down for a few days always resulted in the 
disintegration of the catalyst surface. This has been shown to be due to 
the peculiar property of the various saturated glycerides which show 
dimorphism, the stable form having markedly lower density. 

172. Selective hydrogenation of oil. 

S. K. K. Jatkar and V. T. Athavale, Bangalore. 

Some important observations have been made in the study of hydro- 
genation of oils in presence of different preparations of nickel catalysts. 
Each active centm on the catalyst appears to have its own optimum 
temperature. This is prominently shown by a step out in the temperature 
coeflicient of catalytic activity, and by its own characteristic heat of 
activation. The question of selectivity of hydrogenation of the different 
glycerides has been also studied by investigating the cur\'^e of iodine 
value and refractive index, and thiocyanogen value and refractive index, 
in the course of hydrogenation. Perhaps the most valuable result of this 
investigation is the vindication of the superior activity of the precipitated 
catalyst, over other catalysts including those of Lush and Raney ; large 
difference found in commercial practice having been now shown to be 
duo to the change in the method of operation. The precipitated catalyst 
can now be prepared in a suitable form for commercial purposes and 
subsequently activated with the same ease ns the wire form of catalyst 
and can bo ^xsod with existing plants with very little alteration. 


173. Continuous hydrogenation of oils by precipitated catalysts. 
V. T. Athavale and S. K. K. Jatkar, Bangalore. 

Wo have studied the comparative activity of nickel catalysts prepared 
from (1) precipitated nickel carbonate, (2) nickel carbonate-Kieselghur, 
(.*1) nickel hydroxide-silica gel and (4) nickel peroxide-Kieselghur for the 
hydrogenation of groundnut oil in a continuous process. Although the 
activity of (1) is the highest, it cnimot be used owing to considerable 
shrinkage on heating. The catalysts, (2) and (4) are for superior to 
any other catalyst. The preparation of (4) is inconvenient. The life 
tost of catalyst (2) and (4) showed that in the cose of (2) there was 
lioriodio rise and fall till the activity fell to 86% after continuous run of 
ton days, while (4) showed a stepwise foil in the ootivity to 60% in 
seven days with the same sample of oil. 
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174. Studies in tlie oxidation of linseed oil. 


N. G. Chatterji and A. C. Gupta, Cawnpore. 

The rate of oxidation of linseed oil refined in different 


wav.s has 

been directly stu<lied from the rate of absorption of oxygen. The jinssi- 
bility of the* application of those re.«ults in the paint industry- is dis<'ussed. 


175. Spectrographio studies of ghee. 

Habib Hasan, S. R. Bhate, and X. X. Inuoanti, Hyderabad. 

Ab.sorption spectra were taU<*n of samples of pure cow ami liiiflalo 
ghee, adulterated ghee on<l h%'<lrogenateil groundnut oil, characteristic 
grapli.s for each will be sh«>wn. 

176. Supply of gliee in the to\m of Hyderabad. 

S. R. Bhate and Habib Hasan, Hytlerabad. 

An examination of the sup|>ly of ghee in the town of H_\'deraba<l 
revealed 53% of the samiiles examineil to be adulterated t >5 the extent of 
80*^0 and over ; 10 °o of the samples were adulterate*! to the extent of 00 °^ 
ami only 27®o wore found to be genuine. Certain modirtcations in the 
methods of examination of gliee samples have been worked out. 


177. Chemical examination of the solid residue which separates 
from the oil of the seeds of Pongamia Glabra. 

B. L. Manjunath and A. 8eethar-a.miah, Bangalore. 

The solid was repeatedly washed with methyl alcohol in onler 
to remove resinous products. The residue was found to consist principally 
of Karongin (Heal ami ICatti, Chetn. Zentrl., 192C, II, 59<> ; biinaye, 
Proc. Jntl. Sci. Contjrena, 1925, 1 18), and this could ho completely extracted 
in a soxhlot by boiling alcohol. The residue was found to consist of the 
zinc salt of behenic acid. This fact is interesting because Sudborough 
et al {Jour. Ind. Inat. Sci.. 1923, 6 *. 93) dvu*ing the course of a detailed 
analysis of the oil were xmable to obtain behenic acid. 

In addition to these materints. a verv small amount of a crvstalline 

* » 

body, yellow in colour, was obtained from the alcoholic filtrates. 

Karangin is acted upon by light and is rapidly converted into an 
orange-yellow material, Howev'er, this colour disappears on cry.stalliz- 
ing the substance from alcohol. But, tmder certain conditions an orange 
compound, m.p. 125®, is formed. The nature of this change is \u»der 
investigation. 


178. Some local e.ssential oils. 

Habib Hasan and S. R. Bhate, Hyderabad. 

The pliysical constants and chemical constituents of some of the 
locally found essential oils have been determined. The methods of 
obtaining them in quantities have been worked out. 

179. On sandal seed oil. 

P. R. Krishnaswamy, M. K. Madhuranath, and B. L. 

Manjunath, Bangalore. 

Tho sandal seed oil has been the subject of several investigations 
in recent years (Iyer, Analj/at, 1935. 319 ; Sreonivasaya and Narayana. 
.four. Itul. Inal. Sci., 1930, I, 1(A), etc.). Tho present paper deals with 
tho systematic and complete analysis of the oil. 
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The seeds contain about 45 per cent, of a thick, viscous oil. On 
saponiheation. a large quantity (13 per cent.) of a white, sticky, resinous 
mass IS thrown down. 

The licinid acids were found to consist of oleic acid (54 per cent.) 
and linolenic acul (G per cent.). The only solid so far isolated is highly 
unsaturated, and appears to have the formula Ci 8 H 3 o 02 . 

The paper deals with the constitution of this acid. 

ISO. Es.sential oil from Spheranthns Indicns. 

(Mis.s) Mary 5Iathen and B. Sanjiva Rao, Bangalore. 

Tlie volatile oil ba\-ing an agreeable odour was obtained in a yield of 
0 3 |>cr cent, from tlie shrub. It was found to contain a -phellandrene, 
a bicycHc sesquiterpene and a mixture of tertiary sesquiterpene alcohols 
belonging to the eudalin group. 

181. Paper-pulp fibres of Hyderabad State. 

K. Nizamuddin, Hyderabad. 

The paper deals with the results of experiments carried out with 
various raw materials such as bamboos, castor stalks, linseed stalks and 
kopri grass, etc. found in Hyilerabad State. 

182. A study of desizing action. 

R. B. Forster, M. R. Jambhekar, and K. Venkataraman, 

Bombay. 

The use of nmylolytic enzymes for the removal of size in cloth 
(‘ steeping ’) prior to kier-boiling and bleaching being common practice 
in bleachcrofts, an examination of the factors governing the process of 
<lesizing has been made. The problem has been approached from two 
angles : ( 1 ) the comparative efficiency of the four main types of products 
recommendetl for desizing ; (a) organic chloro compounds which chlorinate 
and partially solubilize the starch, (6) diastases, (c) mould enzymes, 
and (d) bacterial enzymes ; and (2) the influence of the constituents of 
sizetl cloth and of the conditions of the desizing bath on the degree of 
de.sizing achieved. 

The course -of the starch degradation was followed by noting the 
reducing power and the viscosity. 

The seven commercial dosizing agents, chosen as representative of 
the best known products on the market were first examined with regard 
to their reducing power. 

With a solution of the desizing agent of the order used in mill practice 
three of the diastases and the bacterial enzyme conv’erted the paste into a 
clear limpid liquid, while one of the diastases actually increased the 
viscosity. With regard to saccharifying power, wide variations were 
noticed among the thffbrcnt agents. 

The hydrolysis with the diastivso was initially less rapid than with the 
bacterial enzymes but at the end of 2-3 hours they were equal, the con- 
version of the starch being nearly complete in the time. 

The action of the same enzyme on different starches disclosed that, 
with the small concentration of enzjune employed, the starches were 
saccharified to quite different degrees, but the liquefactions as indicated 
by the viscosities were identical. 

Not only is there no advantage in adding any of the common ‘ wettmg 
agents ’ to the desizing liquor, but it is definitely detrimental. 

Of the metallic salts (o.g. salts of calciiun, copper, iron, lead, mag^- 
siura, zinc) likely to occur in cotton fibres, all except calcium chloride 
wire found to bo unfavourable to the action of the enzyme, several 
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ofTocting totnl inliihitioti. ovon iu ininuto coiicontiJitions. Witli ih*? 
oxcoptioii of salicvlio aoi*!, tlio coiiiioon nnt iu sizo inixtuiv*^ \vei«- 
innoouous with roj^aril to t ho of the* Htarrli, hut tlio sa<*chari- 

licatioii Mas in soino cusos advoi-si'ly nih ototh Sinco cohmrtsi gorxls aio 
<loaiz*Ml hoforo t^oiliu^j uikI hU'aoluu^, tin? pos.sii>lo iloaot ivat ioii th** 
ainylu.se h\' dyt^stuff'^ lias h'^on stu'liotl witli a \'ariot\' of vat an»l naphtha! 
colonies. 

'rho intUieiK'O of \'ariuas filler factor.s ou the course of closizing is 
al.so doscrihed. 


183. \Vettin<T ajionls in textile processing. Part I. 

D. R. Dhixgra, r. S. Uppal. an^l Iv. Ven'Kat-Ueam an, Lahore 

It i:s \v«-H known that the so<linin salts of allivl hy<lr«>i»<“a siilphatos 
(o.g. sodium litursi sulphate) art* p«»wei'ful wettijiix and emulsit\ ing agi-nt-. 
An improvement luts been the pi‘(*pi\iiit ion of aliphatii- coinpouiels in 
which u,n uiuino gr«>up coiultaisei.1 with a long 4hain fatly u'-id an<l a 
Kiilphonic grou]> attached to a carbon atom me pr«\stMjt. 'i'extiU’ atixi- 
liaries with augmented wotting, en^ulsifying. cleansing and level dyi'ing 
properties have now boon obtained by the Interaction of oleic or l•i^•inoleic 
n(^icls or their chloriiles with sulphanihc or naphthlonie acids or their 
N-ulkyl (anti particularly the N-mothyl) tierivatives. The main t»‘atiires 
of the preparation of these compounds are : (1) the use t)f riejnolei'- acid 
in which the free hytlro.xyl group ui<U the lowering of the intorfacial 
tension between the solution of the substance and fatty matter (such 
as those pivsent in grey yarn and cloth), and (2) the utilization of sul- 
phanilic and nnphthionic acids which are common (.lyostiilT ii\termodiates. 
The reaction is carried ont in general by treatment of the fatty acid 
chloride with the sulpUonic acid of the aromatic amine in a s»iitablc bAsic 
solvent such as pyridine ; the condensatioit pro<lucts are finally converg'd 
into the sodiiun salts. In the ease of ricinoleic acid, the hydroxyl group 
is initially protected by acylation, e.g. by acetylation, the ]}rutecting 
group being removed ‘hiring the condensation of the acid chloride with 
the amino or during the later treatment of the product with water or with 
acjucous acid or during the final conversioix into the sodium salt. Other 
w'otting agents are obtained by the further sulphonation of the above 
oloyl and ricuioleyl amides. Aqueou.s solutions of the.so soaps are mit 
procii>itatod by hard water. Tho substances are useful iu kier-boiling 
(sinco they have wotting, emulsifying and detergent properties), as an 
aid to penetration in mercerization, as additions to tho <lye-bath leading 
to lovol-dyoing (since tho substances are protective coUoitls). as stabilisers 
for hydrogen peroxide solutions, and as general auxiliaries in textile 
processing. Tho magnesium and aluminium salts of the above aulphonic 
acids are useful, by themselves and in conjunction with sodium silicate 
or motaphosphate, for stabilising hydrogen peroxide bleach liquors. 


184. Injection moulding of shellac compositions. 

S. Ranganathan uTid R. W. Aldis, Ranchi. 

In the ‘ Injection Moulding ’ process, the moulding material i.s 
preheated in a closed cylinder and then squirted under pressure into a 
cold mould* Special advantages of the process are : (a) speed of 

production, (6) froodom from ' sticking in tho mould * and (c) vbtv low 
rate of mould wear. 

A shollao mixture suitable for moulding by the injection process has 
been formulated and a suitable typo of apparatus lias boon devised. 


52 Twenty-fourth Indian Science Congress 

185. A technical process for washing and refining of stick lac. 

A. K. Thaktje., Ranchi. 

Scecllacs as prepared in India often have adhering oxidised lac-dye 
and nitrogenous matter, both of which react deleteriously in the applica- 
tion and processing of such seedlacs. The consumer of lac requires 100% 
resin in his lac products, for otherwise the materials behave erratically 
more especially when iLsed in protective coatings and in electrical insula- 
tion. A technical method has been worked out, by which the impurities 
in tile crude material can be eliminated. It consists of : — 

( 1 ) grinding slowly the stick lac in a ball-mill in presence of dilute 

solutions of potash alum or tri-ethanolamine or other suitable 
reagents, which help to dissolve the dye and other soluble 
matter. They are removed by repeated process of decanta- 
tion. leaving washed resin in the miU. 

(2) The powdered lac is further purified by immersing in saturated 

solution of sodium chloride. The lac resin floats on the 
surface while the impurities settle at the bottom. This is 
very efficiently accomplished by means of ‘ Sharpie’s Super 
Centrifuge 

186. Estimation of orpiment in shellac. 

M. Rangaswami, Ranchi. 

A method for e.‘»timating the orpiment content of shellac has been 

published by this Institute (Bulletin No. 7 Indian Lac Research Institute, 

1032. p. 2). The methods generally in vogue take long time and the 

nso of large quantities of shellac for digestion with fuming acids evolving 

largo volume of fumes. The possibility of using smaller quantities of 

samples and thus shortening the time required for an analysis without 

detracting from accuracy, has been investigated. 

Careful mixing and fine grinding before sampling are necessary for 

accurate results. The usual iodometric method with N/60 or N/lOO 

iodine solution is followed. An apparatus for digesting several flasks at 

a time has been devised, in which the use of suction can be obviated, 

and the fumes adsorbed. ^ 

Found 

percentage of AS 2 S 3 

Modified American method as followed 
by the Indian Lao Research Institute, 
using 10 gms. of shellac • • 0*92, 0*91, 0*91. 

The present method using 0*6 gm. of 

shellac . . • . • » 0'94, 0*91. 

The present method using I’O gm. of 

Bhollnc .. .. .. 0*89, 0-90, 0*89, 0*91, 0*94. 


187. A new method for the iodine value of shellac. 

M. Ventjgopalan and H. K. Sen, Ranchi, 

The iodine value of shellac is used to estimate the resin content. In 
America the method of Wij’s has been adopted as standard. This method 
is not entirely satisfactory, and one of the objections to the method lies 
in the dilficultios associated with the preparation of the Wij’s reagent 
which is also rather tedious. A moans of overcoming the difficulties of 
preparation of the reagent has been indicated by Hunter and Hyde 
(‘ The Anolyst ’ LVIII, No. 090, p. 623, 1933). These authore use eqm- 
valent amount of potassium iodide and toluene-p-sulphondiehloramide 
dissolved in glacial acetic acid. 
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In this laboratorv. tlio aation of ;,-U.lyl-ioauuhlori<lo di.Wvo.l in 
acetic acid on ahoHac has boon investigated with a view to ilewlop a 
* chlorine valvio * of shellac. This inetho<i gives results of the same onh-r 
as by the Wij’s method, and it has also been oxtendcl to certum oils. 

188. Separation of nleiiritic acid from shellac. 

N. N. ^luRTi, R. W. Alois, anfl A. K. TtrvKrR. Ranchi. 

\louritic acid is the largest con.stituent of the mixture of hydroxy 
acids which go to form .shellac (Haihes and Nagel II i-s-v. 1 

Konzern 1. part A, pn. 178-ISl). Its constitution has h.HMi e^t ihhshco 
as trihydroxy palmitic acid, and the disposition of the hydroxyl groups art 

shown as below : — 

CH^OH . (CH-.),. • CH . OH . CHOH COOU. 

The possibilitv of utilizing this aci.i in the mauufactmo ot synthetie 

resins, in medicine ami us a means ot moddymg (L- 

aleuritic acid content has been in.licated, ami aocor.lmgh 

quickly and cheaply isolating this constituent ol .shellac lm\ t beta 

mvesngatoth^ the new methods which have been evolved, the following 
are promising: («) miUl oxulution, to break down the uiisaturnted acids 
leaving the alexiritic acid in a comparatively free eomhtion ; (6) fractional 
solubility of the hydrolysed shellac acid.s : ami (c) ‘ saltmg-out by addition 
of sodium chloride to a solution of shellac in 5X-caustic alkali. in au 
instances, aleuritic acid of good purity and yield is obtained. 


189. Preparation of * hard lac resin 

M. Ve5JUOOpal.\n and H. K. Sen, Ranchi. 

Shellac from which the soft, cther-solublo rosin has been removed 
shows improved properties for certain uses. Methods tor preparing tliis 
resin which avoid the expensive and troublesome process of direct ether 
extraction are being investigated. Verman and Bhattacharya ( Tech. 
Paper No. 1, 1934, London Shellac Research Bureau) have published a 
toluene extraction method which retains 10— of the soft resin* but 
which is reported to bo cjuito satisfactory for tho purposes for which 
this hard rcsiii is used. Our object has been to separate tho hard resm 
m a much purer condition : (a) by the reaction of urea with an acetone 
solution of shellac, which polymerizes tho hartl rosin, leaving tho soft 
resin in a condition easily extractable by acetone. This process romove.s 
the soft resin practically completely without affecting tho hard resin 
which is now polymerized. The polymerized hard resin can be easily 
dopolymerized by boiling with water which olso removes the urea. 
(6) A second method has also given promise which consists in precipitating 
the hard rosin from an acetone solution of shellac by dropping it on ether 
and vigorous stirring. The precipitated hard rosin is washed once or 
twice with ether, and the mixed solvents are used in a counter-current for 
further precipitation. Tho solvents are ultimately recovered by fractiona - 
tion. The liard resin in this instance is not polymerised. Properties of 
so separated hard resins are being studied. 


190. Possibility of production of nicotine and its salts from 
tobacco waste in the Bombay Presidency. 

V. C. Amin and M. S. Patel, Bombay. 

Largo quantities of tobacco waste are available in tobacco producing 
districts of tho Bombay Presidency, especially in tho District of Bolgaum. 
It is estimated that about 200 to 300 tons of tobacco waste are available 
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in that district alone. A process for commercial production of nicotine 
suitable to local conditions has been worked out. It has been found that 
It is possible to prepare crude nicotine and nicotine sulphate at a very 
reasonable cost. The product lias been found satisfactory by some 
of the importers of nicotine and nicotine products in the United Kingdom. 
In the beginning a largo portion of the production will have to be exported 
and only a part can bo utilized in this country. As the use of nicotine 
and nicotine salts for insecticidal purposes becomes popular in this country 
it is hoped that all the production of the proposed plant treating about 
i ton of tobacco waste per day would be consumed locally. 

latty acid salts of nicotine such as nicotine stearate, oleate and 
nicotine salts of fatty acids from groimduut oil, linseed oil and castor oil 
have been prepared. Their physical, chemical and bactericidal properties 
have been studied. 


191. Low temperature distillation of coal and heavy tar. 

K. L. Ray, B. C. Guha, and H. K. Sen, Calcutta. 

Recent investigations show that the distillation of coal and tar oil 
mixtures considerably increases the yield of light oil [Industrial and 
I'jnfjinccrinfj Chein., June 1936), but as yet no commercial plants for this 
have been constructed. In all those samples of coal, the percentage of 
ash is substantially lower than that of an average second class Indian 
coal. The present work has for its object the caking of non-coking coals, 
and a study of the volatile products of coal-tar oil distillation under low 
temperature conditions. The yield of tar, after deducting the probable 
contribution of the added tar, is found in most cases to be between 05 
and 75 gallons per ton of coal of which the ash content is between 17 and 
19%. The tar when fractionated, yields : 

11 gallons of light oil boiling up to 170*C. 

35*8 ,, ,, middle ,, „ ,, 230®C. 

24 „ „ heavy „ „ „ 300®C. 

Pitch - approximately 1 1 % of the weight of tar. 

The gas analysed ; 

CO 2 , 2 - 80 /^; O 2 nil; CgH^ 4*0%; CO, 60 %; Hg, 39-3%; 

CH 4 , 43-0% ; Ng, 4-4%. 

192 . The destructiv^e distillation of groundnut shells. 

G. Rarla Rao, Hyderabad (Deccan). 

Groundnut shells are obtainable in abundance in the Hyderabad 
State. This work was undertaken to examine the suitability of com- 
mercial production of methyl alcohol, acetic acid and combustible gases 
from these. The thermal decomposition has been studied with special 
reference to the rate of evolution of the gases, their volumetric com- 
position and oalorifio value. It has been found that the volume of com- 
bustible gases is more and has a higher calorific value than that obtained 
in the dry distillation of wood. The yields of acetic acid and methyl 
alcohol in the pyroligenous acid compare favourably with those from the 
dry distillation of wood besides containing some ammonia. 

193. Carbonization assays of Indian coals. 

M. K. Mandlekab, Bangalore. 

With a view to ascertain the different properties of coals wliioh would 
determine the suitability of the material for special industries, e.g. glass 
manufacture, metallurgical operations, gas industry, etc. on investigation 
into the carbonization assays of Indian coals lias been commenced. 
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194. Gas making from c heaper grades of fuel oils. 

G. R-V^ia Kao, Hj'derabad (Deccan). 

This paper deals with the craekiug of Borneo Diesel oil iviul crude oil 
in a Mansfiold gas producer, 'rhe rate of evolution of the gas. tlio rate of 
conaumptiou of oil and the calorific value of the gas have been studied. 
The tar has been fractionatcil with a view to find u.soful products. 

195. The cleaning of power .station flue gases with particular 

application to Hyderabafl State power station. 

W. E. J. Beechi>-g, Hyderabad (Deccan). 

Of the many sy.stems for cleaning power station gases, the best known 
oro the dry and the wet systems. The ftirmor consists of cyclones 
cleaning by centrifugal force, and olectro.stjitic precipitators which pa.ss 
the gases through an electrostatic fieltl between two sets of electrodes. 
The wet systems involve water tllms, water sprays or a combination of 
both ; these remove the dust, anrl also dissolve tho sulphur. 

Hyderabad power station has a pulverized fuel firing which rules out 
di*y cleaning. A standanl wet system, involving consiiiorablo structural 
alterations wouUl have been very costly. Investigations ma<le to find a 
cheaper solution showed that in tho presence of coke the water required 
was much less for tho absorption of SOg. Highly aerated wash water, 
preferably above 100®F. tho presence of maugane.se, or iron as catalysts 
oxidizes tho SO 2 to tho highly soluble SO 3 . 

An experimental plant of two interconnected largo cylinders, both 
fitted with water sprays, and shelves of coke in tho second, was con- 
structed ; practically all tho dirt was removed, and acid trickled down 
the inside of tho second cylinder. 

Tho acidic effluent can be suitably treated to obtain either calcium 
bisulphite for paper mill requirements or sodium sulpliito for the wood 
pulp industry. 

Bio-chemistry 

196. The synthesis of vitamin C by germinating seeds. 

B. N. Ghosh and B. C. Guha, Calcutta. 

Germinating kanchamuntj, ttmtor, barboti, chhola have been 
investigated in relation to their power to synthesize vitamin C from 
mannose at different hydrogen ion concentrations. There are very 
great differences in the behaviour of tho different seeds in this respect. 

197. On €iscorbigen. 

B. C. Guha and J. C. Pal, Calcutta. 

Practically conclusive evidence has been obtained to show that part 
of the a-scorbic acid present in many vegetable foodstuffs is present in a 
combined form, from which the free vitamin can be released by heating 
with water. Tliis combined ascorbic acid has been called ‘ ascorbigen . 
It has been possible to extract ascorbigen from cabbage free from ascorbic 
acid. Further investigations are proceeding as to its isolation and 
properties. 

198. Some properties of ascorbigen. 

Pe N. Sen Gupta and B. Guha, Calcutta. 

Working with cabbago, various solvents have been tried for extracting 
ascorbigen free from ascorbic acid. Processes have boon, discovered by 
which a considerable concentration of ascorbigen has been eSected. 
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199. The distribution of ascorbic acid oxides in plant and 

animal tissues. 

R. K. Chakraborty and B. C. Guha, Calcutta, 

In an attempt to study tlie properties of the enzyme, ascorbic acid 
oxidase, a preliminar\' sar\'ey has been made of the oxidase content of 
many plant animal tissues. In general, the animal tissues investigated 
inohuling the liver and kidney tissues of the cow, guinea-pig, rabbit, fish 
and fowl, appear to contain practically no ascorbic acid oxidase. Among 
the vegetable food-stuffs studied, sasha (cucumber) appears to be the 
richest source of the enzyme, while many common Indian fruits like pine- 
apple, mango, guava, etc. seem to be practically free from it. 

200. Tlie nature of sweet potato amjdase. 

K. V. Giri, Bangalore. 

Sweet potato amylase behaves like a pure -amylase in the hydrolysis 
of amylo-amylaso. The amylase hydrolyses a portion of starch, leaving 
a residual material which gives violet colour with iodine. This residual 
material is hydrolysed by )3-amylase with great difficulty, while the a- 
amylase of malt hydrolyses it in such a way that the colouration with 
iodine disappears at a low maltose level. The hydrolysis of amylo-amylaso 
by sweet potato amylase is followed by decrease in the intensity of blue 
colour, thereby showing that j9-amylase attacks those groups in the starch 
molecule which are responsible for the blue colour with iodine. The 
bearing of these results on the recent developments in the constitution of 
starch is discussed in detail. 

201. Magnesium activation of tissue phosphatases. 

K. V. Giri and N. C. Datta, Bangalore. 

The susceptibility of tlie phosphatases of liver, kidney brain and 
bone to activation by magnesium has been studied in detail in relation to 
their purity, method of preparation and age. The results indicate that 
the degree of activation is very much enhanced on ultrafiltration. In 
some cases it was found that the phosphate of the crude extracts was 
not activated by magnesium, while the same extracts on ultrafiltration 
wore found to respond to magnesium activation to a considerable degree. 

It is concluded from the results that the susceptibility to activation by 
magnesium depends on the complexity of the enzyme colloid, and the 
presence of concommitant substances present in the extract. A method 
of determining the true value of the phosphatase activity in tissues has 
been suggested. 

202. Plant phosphatases. 

K. V. Girt, Bangalore. 

The phospfuitaae from sprouted soya hean» A highly active pre- 
paration of phosphatase from sprouted soya bean has been obtained by 
purification of the crude aqueous extracts of the germinated seed powder. 
The method consists of (a) fractional precipitation with alcohol or acetone, 

(6) solution of the most highly active fraction, (o) precipitation of the 
impurities at pH 5-0, and (d) final dialysis or ultrafiltration. A very 
active preparation was obtained, whoso activity was about 102 Ph.P.E./mg, 

For glycerophosphate hydrolysis and about 210 Ph.P.E./mg. for pyro- 
phosphate hyilrolysia. The preparation is about 360 times as active 
08 that of the original sprouted seed powder. It gives protein and carbo- 
hydrate reactions. The behaviour of the purified enzyme under different 
conditions of temperature, pH, its specificity towards various phosphoric 
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esters and its activity in presence of various salts lias be<-n studici in 
detail. The rclation*^ between the activity of the yihosphatasc and 
vitamin C in association with metals like (.’u has also been stiuhed. 

Soluble ami umolublc jihosphala.'tett in ceriali. In contmnation ot 
previous work (Proc. In>L Sci. Conn., 1U3G, p. o") the state of phosphatases 
occurring in seeds ami their changes <laring the germination of seo«ls 
has been further investigated. It has been fouml that in soya bean 
the phosphatase is partly soluble and ean be extracted with water. On 
treatment with acetone and ether in onlcr to remove the fat. the adsorbed 
phosphata.se is rendei-od soluble, thereby showing that a part of the enzyme 
is probably adsorbeil to the fat contained in the seed, which renders it 
insoluble. ' Similar studios have boon matle with other corea!.^. and it us 
suggested that in oil seeds, protein rich sced.s and starch containing seeds, 
the enzyme is partly adsorbed to the fat. protein and starch respectively, 
and that different mothotl.s of extraction have to be tried, dcpomlmg on 
the nature of the seed, in onler to bring the phosphatase into a soluble 

and active state. 1-7 • 

Glyccro- and ptjrojdtosphatasr. in plants and nnimal tissues. 

From a study of several plant materials and animal tissues it has boon 

fountl that the ratio : — 

pyrophosphate- P : dyceropho.sphate P 
is greater than 1 in the case of plant extracts and lc.s.s than 1 in the case of 
animal tissues, when the cnzyino i.s allowcil to act on the respective sub- 
etratc.s and the inorganic P ’liberated is determinc«l. Tlius difference in 
the properties of the phosphatase systems of plants ami animals may bo 
applied to cases where the origin of the pho.sphatase has to bo iletenninod. 


203. A micro metliod for the determiuation of phosphata.se 
activity iu biological fluids. 

V. Ranganathan, Bangalore. 

The release of inorganic jihosphato from glycerophosphate when 
it is hydroly.sed by yihosphataso can be measured by the increase in con- 
ductivity of the solution. This property has been applied to the determina- 
tion of the activity of phosphattuses .n blood and other tis-sues under 
standard conditions of termperaturo and pH. It has been found that 
this affords a very convenient method for measuring the changes in the 
activity of the phosphatase in blood, which sometimes varies w’ith the 
different typos of disease. The method is consideretl, therefore, to bo of 
value in the diagnosis of diseases like rickets which affect the phosphatase 

activity of blood. I3y thU method very small quantities such os 10 “ 
milligramincs of phosphorus can bo very accurately determined. Further 
work is in progress in this direction. 


204. The amylase system of rice grain during ripening and 
germination. 

K. Venkata Gmi ayid A. Sreenivasan, Bangalore. 

In the resting rice grain a largo part of the amylase is in an adsorbed 
condition and is therefore not extracted with water. Phosphate buffer 
extraction at pH 7 produces a considerable increase in the amylolytic 
power of the rice grain, both in the saccharifying and in the dextrinising 
functions. Resting rice grain contains two amylases with different pH 
optima. The amylase of optimum pH 4'0 boliaves like pure ^-amylase, 
while that of optimum pH 7 behaves like pure a-amylaso in their hydro- 
lysis of amyloamyloso. The two amylases are present in a highly active 
state in the rice grain at milk stage, but become gradually inactive with 
the advance in ripening until in the fully ripened grain, they exist in 
such a condition that they cannot be extracted with water. During 
germination on the other hand, the amylases increase in activity. The 
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pure a and ^ amylases of resting rice grains are each converted into an 
araylase S 3 "stem characteristic of malt on germination. 

Diu-ing the ripening of the rice grain, the activity of the phosphatase 
decreases with the advance in ripening. There is aLso a corresponding 
decrease in the inorganic phosphate content of the grain and increase 
m the phytin phosphorus. During germination the reverse of the above 
happens, viz. an increase in tlie activity of the phosphatase and in the 
inorganic phosphorus and a decrease in the organic phosphorus. It is 
suggested that the phosphate formed as a result of phytin hydrolysis 
during germination serves to elute the amylases which are otherwise 
present in a dormant condition and thus render them active. 

The bearing of the results on the problem of amylolytic changes 
during the ripening and germination of cereals is discussed. Work 
relating to the distribution of the two amylases in the different parts of 
the rice grain and their changes during the storage of freshly harvested 
paddy is in progress. This work is being extended to other cereals as 
well. 

205. Extraction and chemical analysis of the proteins of 
green gram and lentil. 

K. P. Basu, M. C. Nath, and M. O. Ghani, Dacca. 

Green gram (Phaseolus Mungo) and lentil (Lens Esculenta) have 
got almost the same percentage composition (protein content of the 
first being 23*20% and that of the latter 22*60%). 

Percentage of total nitrogen extractible by different solvents in both 
cases is 92*3. 

In COSO of green gram the maximum amount of protein is extracted 
by 3% salt solution while 2*5% salt is the best concentration for lentil. 

As many ns sev’en different proteins have been isolated from green 
gram, but only three in case of lentil. It was not possible to obtain the 
water soluble protein of lentil, in pure condition. 

Elementary composition of the isolated proteins have been found by 
microanalysis and nitrogen distribution of the proteins (os different amino 
acids) has been made by the method of Van Slyke as modified by Plimmer 
and Roscdalo. 

Proteins in lentil are markedly deficient in cystine, wliich might 
account for tho lower biological values obtained with this pulse and also 
might easily explain tho loss of fur, observed in the long period feeding 
experiments. 

Lentil contains a smaller percentage of histidine (an essential amino 
acid) than tho green gram ; but both arginine and lysine contents of lentil 
are higher than those of green gram. 

Auto -hydrolysis of proteins in lentil is less than those in green grain 
and is therefore not the cause of the presence of such a large amount of 
non-protoin nitrogen in tho former. 


206. Extraction and chemical analysis of proteins of Lathyrus 
Sativus. 

K. P. Basu and R. Mukhbrjbb, Dacca. 

Water extracts 46*2%, sodium chloride 36-2%, alcohol 1*2% and 0*2% 
alkali H% of the total proteins of Lnthyrus Sativus. The proteins have 
boon analysed by tho Van Slyko method and tyrosine, tryptophane 
and oystin have been estimated colorimetrioally. The proteins appear to 
be deficient in tryptophane. Daily addition of tryptophane to young rats 
on Lath 3 a'us Sativus diet restored the healthy appearance of rats and 
eilkinoss and smoothness of fur but no enhancement of growth was 
observed. 
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207. Extraction and chemical analysis of proteins of aus and 
araan rice. 

K. P. Basu and M. N. Basak, Dacca. 

1. From aman ric© (Bhasliamanik), water extracts 5'8% ; salt 

22'6®o ? alcohol 3-7%; and alkali 62*7®^ of the proteins; the corres- 

pondinf^ values for aus rice aro 7-5‘^o> 29-2%» 3-0®o and 55-7°„ 
respectively. 

2. Aus and aman rico globulin and glutelin have been extracted 
and analysed by tho Van Slyko method. Tyrosine and tryptophane 
contents of these proteins wore determined by colorimetric method. 

3. .'Vman rice contains more sulphur containing amino-acid and 
more arginine than au-s rice. 

4. Additions of either cystine or methionine in equivalent amounts 
cause growth in rats on aus rico diet (protein content o%), wliich in its 
absence is incapable of promoting any growth. It is suggested that the 
sulphur containing amino aci«l rcriuirement for growth is higher than tliat 
for maintenance. 


208. Determination of nitrogen in pulses. 

A. Sreenivasan and V. Sadasivan, Bangalore. 

In tho determination of total nitrogen in pulses (like Glycine liispi‘ln, 
Pisum sativum, Ciccr arictinum, Phaseolus munyo Dolichoo lablah, etc.) 
by tho Kjoldhal method, it has been observed that highly inconsistent 
and usually low values are obtained when tho digestion is stopped soon 
after tho mixture begins to clear. Accurate and concordant results are 
obtained only when tho digestion is continued for some time after the 
stago of cloaranco. Soaking with water prior to commencomont of diges- 
tion considerably beistons tho progress of digestion and often in such 
cases correct values are obtained when the digestion is stopped soon after 
tho mixture clears. Germinated pulses digest also quicker anti correct 
values are obtained in such cases by ‘ dry ’ dige.stion with sulphuric aciil 
oven when the digestion is stopped at cloaranco stage. It is suggested 
that germination or boiling with dilute sulphuric nci<l results in a partial 
breakdown of tho protein compounds into more easily decomposable 
substances. 

With peas, however, the germinated seeds give higher values for 
total nitrogen than tho ungorminated ones. Work is in progress to 
determine whether or not this mcreasod nitrogen content of gerrainatotl 
pea seeds is duo to any nitrogen fixation. 


209. Detection of adulteration of cereal flours by the ‘ agar 
plate ’ method. 

P. N* Bhargava and K. Venkata Gmi, Bangalore. 

Tho^ motliod (Science. 1935^ 81^ 343) previously devolopcd for tho 
ditTerentiation of pure starches, has been extended for the dUTorentiation 
of cereal flours, and their detection when present in niixt\ircs« Tho 
flours have^ been classiflod into groups according to thoir charac- 
torifttic coloured diffusion zones developed wlien a drop of amylase solution 
allowed to diffuse through an agar plate impregnated with tho 
boil<^ extract of the flour, and fiiiaUy flooded with iodine. The motlio<l 
successfully applied to the detection of rice flour in wheat flour. 
It been found possible to judge ocisily to the nearest 20 per cent, of 
rice m a given mixture. ^ The method has also been applied to tho do tec- 
ion of admteration of rice with maize ; admixture of ragi with wheat or 
maize, barley with wheat, jowar with rice, etc. Tho method is particularly 



Twenty-fourth Indian Science Congress 


useful when the material 
available for the detection 




Discussions 

210. On the use of some new reagents in macro- and micro- 

P. Ray, Calcutta. 

for u'r as anafvltl‘l °‘'g«n'« compounds 

useful Tlieso ^nro .T h “"I 1’®®® found very 

thiobiazole ™b®an.c acid, quinnldinio acid and dimercaptZ 

tluol'”ffrJ^r^ea"cU with 'connrr“'”’'^t’ ."’’’'t “ tautomeric 

metals in prosonco of ono another by means of soot te< 5 t<i Tf hoc ni 

detection of ruthenium, palladium and platinum 
" "Ip, "‘8 Steiger, Mikrochem., IS, 295, 1934). ^ 

acid ia'^aT fnlln”*^ P''®®‘P‘‘“‘® «‘.''®® by different metals with rubeanio 

lu heninm 1 1®"°"’®,--9°PP®®-gteonish black, nickel-bluc, cobalt-broi™ 
ruthemum.blue, palladium-firc-red, platinum-brownish red. ’ 

preciDrta”lIon''I,f 7 p?“'"®0';c-«-r6os:yKc acid gives a quantitative 

fp.ro, ^I r ^ copper from mineral acid solution, of cadmium and 

animoniZ" soZi'T''' ^"ghtly 

of Conner “in thcZ*’?” “‘r'T’ ®'‘®®>'c"‘ t®®®*^® for the estimation 
pper Jn the presence of all other metals excepting zinc. The nresence 
of oven phosphoric and arsenic acids does not interfere. Pt®®®nce 

in ncZc“a^id T' °b‘®'n«d in the estimation of zinc 

phoZhoIic acid "'’®t®by 't can be separated from manganese, 

"r" I" •— 

umnium. ^ 

8oIu W*”**^"" estimated aa cadmium quinaldinato in neutral 

estimation of Fo ion lias also boon effected with the 

I™rofrrreriror'''‘^- ^ - P~ °f 

The precipitates of copper, zinc and cadmium can bo directly weighed 
The roagont has been used with quite satisfactory results forthe 

micro-estimation of copper and zinc. y results lor the 

Dwicrcfipfo-thinbiazolc ims boon found to give coloured precipitates 
with most of the inotnla of the socoiul analytical group. Of th^o the 

ncxHI, mZ?” ‘"®®b'b'®- «i®nu,th anil Ld Joinpo.mds come 

Copper can bo soparatod in minornl acid solution, or under suitable 
eo.uht.ons front As. Sb. Sn. Mo, W. Fo. Zn and all metals of thoToup 
lhic*<) (nnulyticul) and tho succoculing ones ^ 

head has boon separated from fVs, Sb, Sn, Mo and alkaline oartlis 
III firosenco of tartaric acid and alkali fluoride. 

JiiHinuth gives a bright scnrlot-rod precipitate, which is highly charao- 
(oriHtio. It can bo used as a very sensitive tost for tho micro-dotoction 
of lasiniith m prosonco of all other motals except copper. Tho iiitorforiiig 
action of load, arsenio. antimony, tin and morcury can bo oliminatod bv 
the addition of nlkah fluoride. This reaction with bismuth was also 
studied by Dubaky and Okac (ZeU anal. Chon., 96, 207. 1U34). 
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The dithiol precipitates cannot bo weight'd directly, and honco the 
reagent is used for the purpose of separation only. 


211. Oxidation-reduction potential of sulphydrill bodies, 
ascorbic acid and other s^'stems of biological interest. 

J. C. Guosh and T. L. Kamachab. Dacca. 


Oxidation-reduction processes are now interpreted in terms of 
electron transfer, and the free energ>’ of such migration can bo oxpres-sed 
in terms of electrode-potentials. If the oxidation or ratlier dehydrogena- 
tioix of glutathione and ascorbic acitl are reversible processes, as givi-n by 
the equations below 

2 GSH si; GSSG-}-2H+4-2e 

Ascorbic ^ Oohytlroascorbic acid-r 2H'’' + 2e 

the electrode potentials of these systems on on inert jnetal surface .shouM 
be given respectively b 3 ' the equations 


RT 


= E„--^P„ + ^log 

and 

IT _ TP RT ^ , RT , 

— MjQ — — _ log 


RT , [VgssgJ 


for glutathione sj'stem ( 1 ) 


[GSHJ 

[Dehj'droascorbic acid] 
[Ascorbic acid] 


c::) 


Dixon and Quastel, ISIichaelis, Flexnor, Barron etc. following oi\linnrj* 
procedure found that the potential of sulphydrill compounds is given by 
the empirical equation : 


RT RT 1 

and for ascorbic acid Green found that the potential is still less susceptible 
to thermodynamic treatment and is expressed by the equation : 


Ej^ =-f -375 060 Pji 

The cause of those anomalous behaviour has been traced to the film of 
oxygon or oxide which is present on even noble metal surfaces and which 
in the case of mercury cannot be removed by long continued evacuation. 
A new experimental teclmiqucr has been developed according to which 
this oxygen film tenaciously adliering to the surface of electrode metals 
was removed by cathodic discharge of hydrogen, which simultaneously 
reduced the oxidant present in the solution bathing the electrode. After 
electrolysis a stream of pure nitrogen was bxibbled through tho solution 
for a few hours and the steady value of the potential of tho electrode, 
which functioned as a cathode during electrolysis, was measured. The 
electrode potentials have boon found to bo in agreement with the thermo- 
dynamic equations ( 1 ) and ( 2 ). luv'estigatiuits on tho electrode potential 
of lactic -pyruvic acid systems by means of the above teclmique are in 
progress. 


212. Initiation of chemical reactivity under electrical stimula- 
tion. 

S. S. Josiii, Benares. 

Data are given for a chemical change in NgO, NO, NOg, SO.», SO 3 , 
PH:}, H 2 O, H 2 O 2 . H 2 CI 2 . benzene, wax paraffins, HoS, CaCU both” when 
pxiro, and in the presence of foreign go-ses and difierent efectricol and 
working conditions. A rev'iow of work on tho kinetics of chemical change 
under different types of electrical discharges, exposure to a -rays, short 
wave and heat radiations has been made with a view to obtain points of 
contact and similarity of mechanism. A theory for tho velocity of the 
chemical reactions under the electrical discharge has been developed 
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on the basis of the fractional time of a period characteristic of a given 
* *1 The after-effects of this electrical activation proceed 

markedly djfferently from those observed, especially in thermal activation. 
Keaction chaim are set up along the trajectory of the moving ion, for 
wnicti a quantitative explanation is given on the basis of the above theory 

(cy.also^Iliott, Joshi and Lunt, Trans. i?"arad. Soc., 1921,23, 57). Further- 
more, the co^se of a change produced electrically may be more 
complex than its thermal or photochemical analogue. Determination of 

current flowing through the reaction space has been foimd 
o be a sensitive indicator of the course of the reaction, even where the 
change involved is only phj'sical or quasi-chemical- Wall catalysis has 
been found to be an appreciable factor in the electrical as in other types 
ot activation. An observation has been made, capable of wide application, 
tliat the conditions characteristic of the occurrence of a chemical change 
by electrical activation are best explored by means of a quantity designated 
Uie threshold potential *, which resembles, but is different from the 
Paschen potential. In terms of this, it is possible to investigate a variety 
of catalytic and allied influences on the initial atom and the mechanism 
of the ‘ main ’ reaction. An evaluation of this quantity, not studied 
quantitatively hitherto in the literature of the subject, has been found 
to be of much utility in explaining the observed variations in the current, 
dissipation of energy in the system, the power factor and the fractional 
voltage on the reaction space during the progress of a given reaction. 

213. The alkaloids of Holarrhena antidysenterica. 

S. Siddiqut, Delhi. 

After a brief reference to the history and uses of Holarrhena 
antidysenterica and the work done on its alkaloids from 1858 to 1930, 
the paper would deal in detail with the entire work on the subject carried 
out since, by me and my co-workers. This work extends in two 
directions : 

1. The isolation of eight subsidiary alkaloids of conessine and the 
fixing up of their interrelationship, chiefly through the methylation of 
some of them to conessine and the N-demethylation of conessine to two 
of its subsidiary bases. In this connection, would also be discussed the 
claims of several other alkaloids, isolated by various authors (Ghosh and 
13 o8o, Archiv, and Pharm., 1932, 270, 100 ; Haworth, J. 1932 631 ; Bertho, 
Schuokmonn and Schonborger, Bet., 66, 786, 1932 ; Peacock and Chaudhri, 

J. 1935, 734) during this period, to bo considered as uniform products. 

2. Studies in the conessine series, involving its isomerization and 
oxidation and also the investigation into the relationship between the 
comparative N-stability of conessine and t^o-conessine on the one band 
anti their respective pharmacological activity on the other. 

Most of the work outlined above has already oppeared in eight 
publications {J. Ind. Chem. Soc., 1932, 653 ; 1933, 673 ; 1934, 283 ; 786; 
Proc. Ind. Acad. Set., 1936. A, 2— 126 ; 1936, A, 3-249; 1936. A, 3-257 ; 
1936 ; 1930, 3. A.). Some of it however is still unpublished and this 
includes the degradation of conessine and iso-conessine to a common 
hydroL-arbon indicating the nature of relationship between the two bases. 

The paper would also deal with the improved methods of isolating the 
chiof alkaloid, conessine, with a view to its industrial exploitation. 

214. Nitrogen transformations in the soil. 

N. R. Dhar, S. K. Mukerji, E. V. SESHAOHARYXJLtr, and S. P. 

Tandon, Allahabad, 

Nitrogen flxation by the addition of molasses to soil in fields. 

Nitrogen flxation in tho induced and catalytic oxidation of glucose or 
caiiosugar. 
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Nitrogen fixation in tho oxidation of molasses mixed with soil. 
Azotobactor fixes nitrogen v'ery well in Tropical soils. 

Composts made with molasses when added to soil in heaps. 

Nitrogen fixation in tho photo 'oxidation of canesugar mixed with 
sterilized soil in quartz vessels. 

Nitrogen fixation and azotobactercount on the application of molasses, 
carbohydrates, starch and glycerol to soil. 

The probable mechanism of nitrogen fixation. 

No denitrification takes place on the addition of molasses to fields. 
Fixation of nitrogen in the oxidation of cellulosic substances mixed 
with soil. 

Nitrogen fixation in the oxidation of sodium salts of organic acids. 
Influence of light on nitrification and ammonification. 
Photo-oxidation of nitrite to nitrate. 

Influence of temperature on the bacterial nitrification. 

Influence of temperature on the ammonification of urea. 

Influence of temperature on tlio nitrogen fixation by Azotobacter. 
Available nitrogen in Tropical soils. 

Significance of carbon-nitrogen ratio in soil. 

Influence of temperature on tho carbon-nitrogen ratio in soils. 

Loss of nitrogen from soils and its retardation. 

Decomposition of solutions of ammonium nitrite. 

Decomposition of mixture of ammonium sulphate and potassium 
nitrite mixed with dry soil. 

Nitrogen loss from mixtures of alanine and potassium nitrite mixed 
with soil. 

Nitrogen loss by exposing to sunlight ammonium salt and nitrite 
solution mixed with soil under sterile condition. 

Part played by organic manures. 

Influence of sunlight in the nitrification and denitrification of 
ammonium sulphate added to fields. 

Ketardation of nitrogon loss from field soils by the addition of 
molasses. 

Molasses and press mud in reclamation of alkali land. 

Vast tracts of land in India are alkaline. 

Defects of alkali lands. 


215. The detection and estimation of degradation in cotton. 

R. B. Forster and K. Venkataraman, Bombay. 

Following a brief review of tho physical and chemical evidence on 
which tho accepted structure of cellulose is based, its implications in textile 
processing arc discussed. The objective of the bleacher is to produce 
as near an approxunation to ‘ standard ’ cellulose as possible ; deviations 
from this ideal may be followed quantitatively by determinations of 
(a) tho moisture content, (6) the ash and ash alkalinity, (c) reducing power 
(‘ copper number ’), (d) fluidity in cuprammonium solution, (e) absorption 
of methylene blue, and (/) strength tests. The moisture content may 
be conveniently estimated by distilling tho cotton with xylene or dioxano, 
loading the distillate into acetic anhydride and analysing the acetic acid- 
anhydride mixture. A rapid method for determining tho reducing power, 
which may also give an insight into tho nature of tho degradation, is 
to extract the cotton with standard caustic soda solution, neutralize 
with standard acid and titrate with eerie sulphate solution. The atfinity 
of oxycellulose for metallic ions at present prov'idee tho only method 
available for difTerentiating it from hydrocelluloso, i.e. for distinguishing 
oxG^ssivo blo<iching frora oxcossiv6 souring* A mono satisfactory test 
and a method of estimating the relationship of the reducing power of a 
Mmple of cotton to its aldohydic and carboxylic contents are desirable. 
Preluninory experiments in this direction are described. 
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216. The teaching of applied chemistry in Indian Universities. 
J. N. Ray, Lahore, -will preside. 

Dr. R. B. Forster, Bombay ; K. G. Naik, Baroda ; Dr. K. 
Venkataramait, Bombay ; Dr. H. K. Sen, Ranchi ; 
Dr. Srikantan, Waltair and others are expected to speak. 

217. Thermal decomposition of mercurous nitrate. 

M. S. Shah and B. G. Joshi, Ahmedabad. 

In continuation of the previous work {Proc. Ind. Sci. Cong., 1936 
P. 174), the authors have studied the decomposition of mercurous nitrate 
in detail by heating the substance in vacuo at various temperatures and 
analysing quantitatively the solid and gaseous products of the decomposi* 
tion. Two series of experiments were performed : in the first series, the 
gaseovis products were removed by evacuating the system at the tempera* 
tiire of experiment, while in the other series, evacuation was carried out 
at room temperature after allowing the gaseous products to be absorbed 
by the solid product of the decomposition for a period of 12 hours. 

The results of the above experiments together with the observations 
recorded before {loc. eit.) show that mercurous nitrate decomposes 
primarily into merctiric oxide and nitrogen tetroxide, as 

HgNOa-^ HgO + NOa (1) 

Some nitrogen tetroxide produced in (1) oxidises undecomposed mer- 
curous nitrate to mercuric nitrate with the evolution of nitric oxide, as 

HgN 03 + 2 NOa-^ Hg(N 03)2 + N0 (2). 

The mercuric nitrate so formed in (2) undergoes decomposition above 
200*^ as shown in the following abstract, the ultimate product of decomposi- 
tion being a scarlet red oxide of mercuiy. 

When the gaseous products of the decomposition are allowed to be 
absorbed at room temperature by the solid product of decomposition, 
nitric oxide is left unabsorbed in the gaseous state while nitrogen tetroxide 
is absorbed by mercuric oxide, probably with the formation of mercuric 
nitrite and mercuric nitrate. 

218. Thermal decomposition of mercuric nitrate. 

M. S. Shah and B. G. Joshi, Ahmedabad. 

The decomposition of mercuric nitrate has been studied by heating 
the substance in vacuo at 100®, 150®, 200® . . . 300®, and examining the 
solid and gaseous products of the decomposition. 

The decomposition which is very slow at 100®, becomes rapid above 
200® and is practically over at about 300®, and can be represented as 

2Hg(N08)2^ 2 Hg0 + 4N02 + 02. 

219. Interaction between mercury and nitrogen tetroxide : 

Isolation of nitro-mercury. 

M. S. Shah and B. G. Joshi, Ahmedabad. 

The action of (i) gaseous and (ii) liquid nitrogen tetroxide on 
mercury has been studied by conducting experiments with varying 
amounts of mercury and nitrogen tetroxide in vacuo at 26® and — 8® respec- 
tively and analysing the solid and gaseous products of the interaction at 
room temperature. In both cases, the reaction starts with the evolution 
of nitric oxide and the formation of greyish black substance. With 
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liquid nitrogen tetroxide, the reaction ia rapid and the greyish black 
substance is immediately converted into mercurous nitrate, whereas with 
gaseous nitrogen tetroxide, the reaction being slow, the formation of 
mercurous nitrate is observed only on its surface. 

If by constant shaking a fresh surface of mercury were exposed to 
nitrogen tetroxide vapours, the formation of mercurous nitrate is reduced 
to a minimum, and the greyish black substance is obtained in quantity. 
This substance on examination is found to be nitro-morcury ; a complex 
containing mercury, mercurous oxide and some adsorbed nitrogen 
tetroxide. 


220. Thermal decomposition of mercurous nitrite. 

M. S. Shah mul B. G. Joshi, Ahmedabad. 

The decomposition of mercurous nitrite has been studied in detail 
by heating the substance in vacuo at various temperatures and analysing 
quantitatively the sublimate and the solid aixd gaseous products of decom- 
position at the end of each experiment. The decomposition which 
starts in the neighbourhood of 125*’, becomes rapid when the temperature 
is raised, and comes to an end at about 300'’. 

The observations collected in the above experiments together with 
other facts noted in experiments on (i) the action of nitrogen tetroxide 
on mercurous nitrite at 100®, (ii) the interaction between mercury and 
nitrogen tetroxide at 200®, and (iii) the decomposition of mercurous 
nitrate above 100®, show that the probable mechanism involved ia as 
follows ; — 

A part of mercurous nitrite decomposes initially into mercury and 
nitrogen tetroxide, as 

HgNOa-*- Hg+NOo (1). 

In the second stage, nitrogen tetroxide produced in (1) reacts slowly 
with mercury as shown in the preceding abstract, and rapidly with 
undecomposed mercurous nitrite giving mercurous nitrate and nitric 
oxide according to 

HgN02H-N02->- [Hg(N02)2]->- HgN03 + N0....(2). 

The mercurous nitrate so formed undergoes decomposition simul- 
taneously under the conditions of the experiment, as 

HgNOa-*- HgO + NOa (3) 

and the nitrogen tetroxide produced in (3) helps Airther conversion of 
mercury and mercurous nitrite into mercurous nitrate os showm above. 

When all mercurous nitrite has thus undergone a change, the decom- 
position corresponds to that of mercurous nitrate. 
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TWENTY FOURTH ANNUAL CONGRESS 


The Twenty-fourth Annual Meeting of the Indian Science 
Congress will be held in Hyderabad (Deccan) from January 2nd 
to 8th, 1937. 

His Exalted Highness, Rustom-i-Dowran, Arastu-i- 
Zaman, Lt. -General Muzaffarul-Mulk Wal-Mamalik, 
Nawab Sir Mir Osman Ali Khan Bahadur, Fateh Jung 
Sipah Salar, Faithful Ally of the British Government, 
Nizamud-Doula, Nizam -ul-Mulk Asaf Jah, G.C.S.I., 
G.B.E., Nizam of Hyderabad, has consented to be the 
Patron of the Meeting. 

Rao Bahadur T. S. Venkataraman, B.A., I.A.S., Impe- 
rial Sugarcane Specialist, Lawley Road, Coimbatore, 
South India, will be the President. 

Ordinary Members intending to read papers should forward 
them together with three copies of an abstract so as to reach 
the President of the Section concerned not later than the 15th 
September, 1936, for submission to the Sectional Committee. 
Abstracts should be typewritten and must not exceed 200 
words. They should not include formulce or diagrams. 

The enclosed form should be filled in and attached to the 
papers sent. A model is attached in case duplicates are needed. 

The names and addresses of the Sectional Presidents are 
given in the list of Officers. 

Papers submitted for reading at the Session of the Congress 
can only bo submitted direct by Ordinary and Full Session 
Members, and by Associate Session and Student Session 
Members only through Ordinary Members. 

All enquiries as to accommodation should be addressed to 
the Local Secretaries whose names and addresses are given in 
the list of Officers. It is particularly requested that very early 
intimation of the accommodation required should be sent to 
the Local Secretaries. 

Ordinary Membership cards have been forwarded to all 
Ordinary Members. 

A detailed programme of the Twenty-fourth Meeting of 
the Congress will be issued to all Ordinary Members in the 
course of December of this year, together with the usual ab- 
stracts of papers accepted for reading in the Sections. 


TWENTY -FIFTH ANNUAL CONGRESS, 1938 

Subscription bills will be sent out to all Ordinary Members 
on the register after the let of February, 1937. These will be 
followed, after a suitable interval, by the Ordinary Membership 
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cards for the year 1937-38 which will be issued per V-P.P. to 
the amount of the subscription. Only payment of the sub- 
scription fee of Rs. 10 before the 15th July, 1937, will be 
effective for continuance of Ordinary Membership during the 
ensuing year, covering the Twenty-fifth Annual Congress. 

Application forms for Ordinary Membership may be at any 
time obtained from the office of the Royal Asiatic Society of 
Bengal, 1, Park Street, Calcutta. 

A list of Ordinary Members of the Association will be 
issued to all Ordinary Members after the 16th July, 1937, 
together with all necessary information. 



RULES 

INDIAN SCIENCE CONGRESS ASSOCIATION 

1. Tlie name of the Association shall be the Indian Science Congress 
Association, and its object shall be the advancement of Science in India 
by the annual holding of a Congress and the doing of all such things 
as are incidental or conducive to the above object, inclu<ling : — 

(а) the holding and management of funds and property ; 

(б) the acquisition of rights and privileges necessary or con- 

venient for the object of the Association ; 

(c) the management, development, improvement, disposal, and 
sale of all and any parts of the property of the Association. 

2. Tho Association shall consist of Ordinarj- Members and Session 
Members. 

3. Ordinary Members of the Association shall have the right to 
contribute papers for reading at tho Session of the Congress, to receive 
free of charge all publications issued by tho Association, and to fill any 
office in the Association on being duly elected thereto. 

4. The annual subscription of Ordinary Members shall be Rs. 10. 
The subscription shall become due on the 1st Februarj’ of each year, 
and shall only be effective os a pajTnent for Ordinary membership 
subscription if received before the 15th July of the year. 

5. Any Ordinary Member may compound for tho payment of all 
future annual subscriptions by the payment in a single sum of Rs. 150. 

6. There shall be three classes of Session Members : — 

(a) Full Session Members — Subscription Rs. 10 per Session. 

(b) Associate Session Members — Subscription Rs. 5 per Session. 

(c) Student Session Members — Subscription Rs. 2 per Session. 

7. Full Session Members shall have the right to contribute papers 
for reading at the Session of the Congress, and to receive free of charge 
all publications issued by the Association relating to the Session of tho 
Congress of which they are Members. 

Associate and Student Session Members shall have the right to 
submit papers for reading at the Session of the Congress of which they 
are Members provided such papers be communicated through an Ordinary 
Member of the Association. 

A Student Member shall before admission be duly certified by the 
head of his Institution to be a bona ftde student. 

8. The official year of the Association shall commence from the 
1st of February. 

9. There shall be Officers of the Association consisting of the 
Members of the Executive Committee and Presidents and Recorders of 
Sections. 

10. Only Ordinary Members shall hold office in the Association. 

11. The term of office of all Officers of tho Association except tho 
President shall commence from the beginning of the official year and shall 
extend until the assumption of office by their successors appointed in 
accordance with the provisions of these Rules. The President shall 
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assiim© office on the opening day of the Annual Congress following the 
one at which he is appointed, and shall continue to hold office until the 
assumption of office by his successor. 

12. There shall be an Executive Committee which shall carry on 
the administrative work of the Association and submit such questions 
as it thinks desirable to a General Committee at its Annual Meeting during 
the Session of the Congress or at a Special Meeting of which due notice 
shall have been given. 

13. The Executive Committee shall consist of the President, the 
President-elect for the following year, the two General Secretaries, the 
Treasurer (who shall be the Treasurer of the Royal Asiatic Society of 
Bengal for the time being), the Managing Secretary (who shall be the General 
Secretary of the Royal Asiatic Society of Bengal for the time being), 
and five Ordinary Members elected by the General Committee. For the 
purpose of this election any Ordinary Member may propose the name of an 
Ordinary Member for election to the Executive Committee. Such proposal 
must be seconded by another Ordinary Member and must reach the 
General Secretary before the 15th September. The Executive Committee 
shall circulate these names, together with such other names not exceeding 
three, as it may suggest, to all Ordinary Members for election by ballot. 
The ballot papers will be scrutinized by the President and the General 
Secretaries, and the results of the ballot will be announced at the meeting 
of the General Committee. 

The Executive Committee shall co-opt as Members at least one and 
not more than two Local Secretaries for the ensuing Session of the 
Congress. 

14. The Executive Committee shall have full power to transact all 
business in cases of emergency, notwithstanding any limitations herein’ 
after laid down, and to deal with all matters not otherwise provided for 
in these Rules, including the making of such Regulations as may appear 
conducive to the good administration of the Association and the attain- 
ment of its object ; provided always that such Regulations be not in- 
consistent with anything contained in these Rules, that they be reported 
for the information of the next meeting of the General Committee, and 
that they be subject to rescission or alteration by the Executive Committee 
or by any meeting of the General Committee. 

16. There shall be a General Committee which shall consist of all 
Ordinary Members of the Association. 

10. The General Committee shall meet at least once during each 
Session of the Congress preferably in the middle of the Session. 

17. There shall be a Council which shall consist of all Members of 
the Executive Committee, and all such Ordinary Members of the Associa- 
tion 08 have hold office as President, General Secretary, Treasurer, or 
Managing Secretary of the Association, the Sectional Presidents for the 
ensuing Soaslon, and in addition five Ordinary Members of the Association 
elected by the General Committee. For the purpose of this election any 
Ordinary Member may propose the name of an Ordinary Member for 
election to the Council. Such proposal mxist be seconded by another 
Ordinary Member and must roach tlie General Secretary before the I6th 
September. The Exocutiv'e Committee shall circulate those names, 
together with such other names, not exceeding throe, os it may suggest, 
to all Ordinary Members for election by ballot. The ballot papers wiU be 
scrutinized by the President and the Qenerol Secretaries, ond the results 
of the ballot will bo announced at the meeting of the General Committee. 

18. The function of the Counoil shall bo to act os a body of advisers 
to bo consulted by the Executive Committee on important questions of 
policy or soiontiflo import. 
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19. There shall be a President who shall be nominated by the 
Executive Committee and whose nomination shall be submitted to the 
General Committee at its Annual Meeting during the Session of the 
Congress for confirmation. 

20. There shall be two General Secretaries who shall be nominated 
by the Executive Committee and whose nomination shall be submitted 
to the General Committee at its Annual Meeting during the Session of 
the Congress for confirmation. 

21. The term of office of each General Secretary shall be for a period 
of five years following the confirmation of his appointment and he shall 
be eligible for re*appointment. 

22. In the event of a vacancy amongst the General Secretaries 
occurring between two Sessions of the Congress the Executive Committee 
shall have power to appoint a General Secretary for the period up to the 
termination of the next Session of the Congress. 

23. There shall be a Local Secretary or Local Secretaries for each 
Session of the Congress who shall be appointed by the Executive Com- 
mittee. 

24. There shall bo a Local Committee for each Session of the 
Congress which shall be appointed by the Executive Committee. 

25. The Local Secretary, or Secretaries, and the Local Committee 
shall jointly, on behalf of and in consultation with the Executive 
Committee, make all necessary arrangements for the holding of the 
Session of the Congress. 

26. For the purpose of scientific deliberation during the Session 
of the Congress there shall be such Sections corresponding to different 
branches of science as may from time to time bo constituted by the 
General Committee on the recommendation of the Executive Committee. 

27. There shall be Sectional Presidents and Sectional Recorders 
who shall be appointed by the Executive Committee. 

28. There shall be Sectional Committees which shall consist of the 
following : — 

(а) The President of the Section (convener) ; 

(б) The Recorder of the Section ; 

(c) All Ordinary Members of the Association who have been 

President or Recorder of the Section concerned ; 

(d) Two Ordinary Members elected by the General Committee at 

its Annual Meeting during the Session of the Congress. 

A Sectional Committee may co-opt two additional Ordinary Members 
of the Congress of whom one at least shaU be resident in the locality in 
which the ensuing Session of the Congress is to be held. 

29. The Sectional Committees shall meet on the opening day of 
each Session of tho Congress and os often as may be necessary during 
the Session of the Congress. 

In the absence of the President of any Section from any of its meeting 
the most senior merabor of the Sectional Committee present shall take 
the Chair. 

Each Sectional Committee shall in its meetings during the Session of 
each Congress : — 

(а) nominate a Sectional President and a Sectional Recorder for 

next year’s Session of tho Congress for the consideration of 
the Executive Committee ; 

(б) determine the detailed arrangements of the Sectional meetings ; 
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(c) select the papers to be read and discussed ; 

{d) delete by a two-thirds* majority any abstract from final 
publication in the Proceedings ; 

(e) determine the contents of the Sectional record in the Proceed- 
ings, observing the relevant provisions of Rule 30. 

30. (a) Any paper submitted for reading at the Session of the 
Congress shall be forwarded to the President of the Section concerned so 
as to reach him not later than a date to be fixed from time to time by 
the Executive Committee. 

(6) Any paper submitted for reading at the Session of the Congress 
shall be accompanied by an abstract in triplicate. 

(c) Any paper submitted for reading at the Session of the Congress 
shall be refereed by the Sectional President or by some person or persons 
appointed by him. Decisions with regard to acceptance or rejection of 
any paper shall be final and all reports confidential. 

(d) No paper published elsewhere shall be accepted. 

(c) No abstract shall be published in the Proceedings if the complete 
paper has not been available for reading before the meetings of a Section. 

31. The following procedure shall be observed for the making of 
any addition to or alteration in the Rules of the Association ; — 

(i) Proposals for additions to and alterations in the existing Rules 
' ' may be placed at any time before the General Committee by 

the Executive Committee. 

(ii) (a) Proposals for additions to and alterations in the existing Rules 

by any Ordinary Member of the Association shall be sent 
to one of the General Secretaries so as to reach him two 
full months before the meeting of the General Committee 
in which they are to be moved. 

(6) One of the General Secretaries shall circulate such proposals 
to all Ordinary Members of the Association at least one fiill 
month before the meeting of the General Committee. 

(c) Any amendments to the proposals shall be sent by any 

Ordinary Member of the Association to one of the General 
Secretaries so as to reach him at least a fortnight before the 
meeting of the General Committee. 

(d) The proposals together with any amendments shall be brought 

up before the meeting of the General Committee at its 
Annual Meeting during the Session of the Congress together 
with any remarks of the Executive Committee and declared 
carried if accepted by a two-thirds’ majority of the con- 
stituent Members present and voting at the meeting. 


(Adopted the 6th January, 1031. 
Revised the 6th January 1936, 
and the 6th January, 1936.) 
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(d) Past Treasurers who are either Ordinary or Honorary Members. 

20, Prof. J. L. Simonsen. D.Sc., F.I.C., F.R.S. 

21. Sir Chandrasekhar Venkata Raman, F.R.S., Nobel Laureate. 

1. Rai Bahadur Dr. S. L, Hora, D.Sc., F.L.S., F.Z.S,, F.R.A.S.B., F.N.l. 
33. Dr. J. N. Mukherjee. C.B.E.. D.Sc., F.R.A.S.B., F.N.L 

41. Prof. K, N, Bagchi, F.R.I.C., F.N.L 

(e) Sectional Presidents for the Session. 

42—54 (See the following list). 

(f) Elected by General Committee. 

55. Mr. S. N, Sinha, M.Sc. '' 

56. Dr. J. P. Choudhuri, M.B., D.P.H., D.T.M. 

57. Dr. K. N. Mahl, D.Sc., F.N.L 

58. Dr. C. R. Barat, M.Sc., Dr.Ing., A.R.I.C. 

59. Dr. T. N. Ghosh, D.Sc. 

60. Dr. S. K. Pramanik, Ph.D., I.C. 

61. Prof, C. Mahadevan. 
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(g) Convener of a Statutory Committee, viz. the Committee on Science 
and its Social Relations. 

62. Prof. J. M. Sen. B.Sc.. M.Ed.. Dip.Ed.. T.D.. F.R.G.S.. F.N.I. 


SECTIONAL PRESIDENTS 

Mathematics Dr, S. K. Chakravarty, D.Sc., F.N.I., Bengal Engineering College, 
P.O. Botanic Garden, Howrah. 

SUtistics— Dr. K. R. Nair, M -Sc., Ph.D., Statistician, Forest Research Institute, 
Dehra Dun. U. P. 

Physics Dr. P. S. Gill, Ph.D., F.N.I., Professor of Physics, Muslim University, 
Aligarh. 

Geology & Geography — Dr. H. L. Chibber, M.Sc., Ph.D., D.I.C.. D.Sc., University 
Professor of Geology & Geography, Banaras Hindu University. Banaras. 
Chemistry — Dr. V. Subrahmaniam, D.Sc., F.R.I.C., F.N.I., Director. Central Food 
Technological Research Institute, Cheluvamba Mansion: P.O. — V. V. Mohalla, 
Mysore. 

Botany-Dr. B. C. Kundu. M.A.. Ph.D. (Leeds). F.L.S.. F.N.I., Director. Jute 
Agricultural Research Institute, Barrackpore. 

Dr. D. V. Bal, M.Sc.. Ph.D., F.A.Sc., Professor of Zoology, The Institute 
of Science, Mayo Road. Bombay-1, 

Anthropology & Archaeology — Prof. D. Sen, M.Sc., Lecturer in An th Topology s 
University College of Science. 35, Ballygunge Circular Road, Calcutta- 1 9« 
Medical & Veterinary Sciences — Dr. R. N. Chaudhury, M.B., M.R.C.P., T.D.D., 

F.N.I., Director, Calcutta School of Tropical Medicine, Central Avenue. 
Calcutta- 1 2. 

Agricultural Sciences-Dr. B. P. Pal, M.Sc.. Ph.D.. F.L.S., F.N.I., Director. Indian 
Agriculture Research Institute, New Delhi- 1 2. 
hystology — Sri P. B. Sen, M.Sc., P.R.S., Depa rtment of Physiology, University 
College of Science, 92, Upper Circular Road, Calcutta. 

•ychology & Educational Sciences — Dr. S. C. Sinha, M.Sc., Ph.D., Psychology 
Department, University College of Sci ence, 92* Upper Circular Road, 
Calcutta-9* 

^ginoering & Metallurgy — Mr. H. N. Srivastava, B.Sc., M.I.E.E., M.I.E., F.I.P.S.. 
Additional Chief Eng ineer. Post & Telegraphs, Jubhulpore. 


SECTIONAL RECORDERS 

Mathematics— Dr. Brij Mohan, Ph.D., Prof, of Mathematics, Banaras Hindu Univer- 
®ity, Banaras. 

tistica— Sri H. K. Nandi, M.Sc., Lecturer, Department of Statistics, University 
p ^ Calcutta, Ashutosh Building. Calcutta. 

^**^*~^*'- B. N. Srivastava, D.Sc., F.N.I., Reader, Department of Physics, 
Lucknow University, Lucknow. 

eology & Geography— Dr. A. C. jhingran, M.Sc., Ph.D., Geologist. Geological 
p ^ Survey of India, 27, Chowringhee, Calcutta. 

Ghosh, D.Sc., Bengal Immunity Research Institute, 39, Lower 
Circular Road, Calcutta. 

tany— pr. J. Venkataswarlu. D.Sc., Ph.D., Professor of Botany. Andhra Univcr- 
•‘ty, Waltair. 

Zoology & Entomology-Sri J. N. Rudra, M.Sc., Professor of Zoology. Presidency 
College, Calcutta. 

Anthropology & Archi^logy-Dr. S. R. Do,, M.A.. D.Phil., Department of An.hro- 
Pology, Delhi University. Delhi. 
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Medical & Veterinary Sciences — Dr. S. C. Seal, M.D., D.P.H., F.A.P.H.A., Assistant 
Professor of Edipiology, All India Institute of Hygiene & Public Health, 
110, Chittaranjan Avenue, Calcutta. 

Agricultural Sciences — Dr. D. Chatterjee, M.Sc., Ph.D., F.L.S., Systematic Botanist, 
Botany Division, Indian Agriculture Research Institute. New Delhi'12. 

Physiology — Dr. S. R. Maitra, M.Sc., D.Phil., Lecturer in Physiology, University 
College of Science, 92, Upper Circular Road, Calcutta. 

Psychology & Educational Sciences — Dr, Awadh Kishoreprosad Sinha, M.Sc., Ph.D,, 
Psychology Department, Patna College, Patna. 

Engineering & Metallurgy — Dr. M. Datta, M.Sc., Tech. (Manch.), Ph.D., A.M.I.E., 
Divisional Engineer, Electricity Development, Government of West Bengal, 
Calcutta. 


LOCAL SECTIONAL SECRETARIES 

Mathematics — Dr. V. P. Venkatachari, M.A., Ph.D., D.I.Sc., Prof. & Head, Depart- 
ment of Mathematics. College of Science, Osmania University, Hyderabad- 

Dn. 

Statistics — Shri D. V, Dwarka, M.A., Lecturer in Statistics, Department of Mathe- 
matics, College of Science, Osmania University, Hyderabad-Dn. 

Physics — Dr. R. Salyanarayana. B.Sc., Ph.D., A.R.C.S., Professor & Head, Depart- 
ment of Physics, College of Science, Osmania University. 

Chemistry— Dr. N. V. Subba Rao, D.Sc., Ph.D., Professor of Chemistry and Dean, 
Faculty of Science, Osmania University, Hyderabad-Dn. 

Geology & Geography — Shri S. M. Ahmeduddin. B.Sc., Reader & Head, Department 
of Geology. College of Science, Osmania University, Hyderabad-Dn, 

Botany — Shri M. Sayeeduddin, M.A., Professor of Botany & Principal, College of 
Science, Osmania University, Hyderabad-Dn. 

Zoology & Entomology — Dr. Sathnarayan Singh, M.Sc., Ph.D., Prof, and Head, 
Department of Zoology, College of Science, Osmania University, Hyderabad- 
Dn. 

Anthropology— Dr. S, C. Dube, M.A.. Ph.D., Lecturer in Anthropology, Depart- 
ment of Zociology, College of Arts & Commerce, Osmania University. 

Medicine (Medical 8c Veterinary Sciences)— Dr. M. K. Pandit, M.B.B.S., M.R.C.P., 
D.T.M., T.D.D., F.R.F.P. 8c S.. Principal, Medical College, Afzal Gunj, 
Hyderabad-Dn. 

Agricultural Sciences— Dr. Hashim Amir Ali, B.Ag., Ph.D., Principal, College of 
Agriculture, Osmania University, Hyderabad-Dn. 

Physiology— Dr. S. A. Rahman, M.D., D.T.M., Professor 8c Head, Department of 
Physiology, Medical College, Afzal Gunf, Hyderabad-Dn. 

Psychology & Educational Sciences — Shri K. Vedantha Chary, M.A., M. Ed., 
Lecturer, College of Education, Osmania University, Hyderabad-Dn. 

Engineering & Metallurgy— Shri Ziauddin Ansari, M.A., B.Sc., Prof. 8t Principal, 
College of Engineering, Osmania University, Hyderabad-Dn. 


SECTIONAL COMMITTEES. 


(Names marked with 
Section) . 


indicate that they are also Recorder of the respective 


1. Mathematics — 

Dr. S. K. Chakravarti 

Dr. Brij Mohan 

Dr. V. P. Venkatachari 

Dr. S. K. Basu 

Dr. R. D. Misra 

•Prof. N. R. Sen 
Prof. A. C. Banerji 
•Dr. B. N. Prasad 
•Dr. Ram Behari 
Dr. D. D. Kosambi 
Dr. N. M. Basu 
Dr. C. Racine 
•Dr. B. B. Sen 
•Prof. V. V. Narlikar 

• • • 

Mr. S. Gupta 

Dr. S. Ghosh 

Dr. N. G. Shabde 

Prof. P. N. Das Gupta 

Dr. B. R. Seth 

Dr. U. R. Burman 

Dr. R. N. Sen 

2. Statistics — 

*Dr. K. R. Nair 
Mr. H. K. Nandi 
Mr. D. V, Dwarka 
Mrs. C. Bose ... 

Dr. N. M. Bhatt 

Pi^of. P. C. Mahalanobis ... 
Prof. K. B. Madh ava 
Dr. N. R. Sastry 
Dr. H. c. Sinha 

Dr. P. K. Bose 
Mr. Sadashiv Sen Gupta ... 
Mr. K. C. Basak ... 

Prof. B. N. Ghosh ... 

Dr. K. Kishen 

3- Physics—, 

•Dr. P. S. Gill 
Dr. B. N. Srivastava 
Dr. R, Satyanarayana 
Dr. P. N. Sharma 
Dr. S. Basu 


» « • 


» • » 



Coiii'eiicr. 

Recorder. 

Local Sectional Secretary. 
Elected Members. 


Past Presidents u'ho are cither 
Ordinary or Honorary 
Members. 


Past Recorders U'ho arc either 
Ordinary or Honorary 
Members. 


Convener. 

Recorder. 

Local Sectional Secretary. 
j- Elected Members. 


s s « 


• • • 

s « • 


Past Presidents who are cither 
Ordinary or Ho}iorary 
Members. 


( Past Recorders who are either 
Ordinary or Honorary 
Monhers. 



Convener. 

Recorder. 

Local Sectional Secretary. 
Elected Members. 


• « • 
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Dr. S. K. Banerjee 
Sir C. V. Raman 
Prof. M, N. Saha 
Dr. D. M. Bose 
Prof. S. N. Bose 
Prof. B. Venkatesachar 
Prof. S. K. Mitra 
Dr. K. R. Ramnathan 
Dr. K. S. Krishan 
Prof. H. J. Bhabha 
*Dr. D. S. Kothari 
*Dr. R. C. Majumder 
Prof. S. Bhagavantham 
•Prof. K. Banerjee 
Dr. L. A. Ramdas 
Dr. R. S. ICrishnan 
Dr. C. S. Venkateswaran ... 
Dr. S. Ramachandra Rao ... 
•Dr. N. R. Tawde 


• • a 

a • • 

• • • 

• • • 

• • • 

« • • 

• • • 

« • • 

• • • 

• • • 

• • a 

« « • 


Past Presidents who are cither 
Ordinary or Honorary 
Members. 


• • • 

a a • 





Prof. G. R. Paranjpe 

Prof. H. Parameswaran 

Prof. R. K. Asundi 

Dr. D. V. Gogale 

Dr. A. K. Dutta 

Dr. Vikram A. Sarabhai ... 

Mr. R. N. Rai 

Prof. K. R. Dixit ••• 

Dr. N. B. Bhatt ••• 

Dr. P. L. Kapur 


Past Recorders who are either 
Ordinary or Honorary 
Members. 


4. ChomUtry — 

Dr. V. Subrahmanyan 

Dr. T. N. Ghosh 

Dr. N. V. Subba Rao 

Dr. S. N. Shukla 
Prof. S. K. Mazumdar 


Convener, 

Recorder. 

Local Sectional Secretary. 
j- Elected Members. 


Dr. J. L. Simonsen 
Dr. B. K. Singh 
Dr. J. C. Ghosh 
Dr. B. B. Dey 
Dr. S. S. Bhatnagar 
Dr. J. N. Mukherjee 
Dr. P. C. Miller 
Dr. K. G. Naik 
•Prof. P. C. Guha 
•Dr. J. N. Ray 


a • « 


Past Presidents who are either 
Ordinary or Honorary 

Members. 


« • « 

••• 
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•Dr. P. B. Saricar 
•Dr. Mata Prasad 
•Prof. S. S. Josh; 

Prof, K. Venkata roman 
•Prof. R. Ray 
Dr. B. C. Guha 
•Dr. P. K. Bose 
Prof. B. Sanjiva Rao 
*Dr. J. K. Chaudhuri 
Dr. R. C. Shah 
•Dr. R. D. Desai 
•Dr. U. P. Basu 

Prof. D, D. Karve 
Dr. S. N. Mukherjee 
Dr. Syed Hasain 
Dr. D. Chakravorti 
Dr. T. R. Seshadri 
Prof. S. M. Mehta 
Dr. Suresh Sethna 

5. Geology & Geography — 

Dr. H. L. Chibber 

• • • 

Dr. A. C. Jhingran 

^ • 

Mr. S. M. Ahmeduddtn 

Mr, M. Chaudhuri 
Prof. R. V. Sitholey 

Sir L, L. Fermor 
Dr. D. N. Wadia 
Mr. P. Evans 

•Dr. M. S. Krishnan — ^ 

Dr. B. Rama Rao 
Dr. W. D. Wheat 
•Prof. L. Ra ma Rao 
Dr, M. R. Sahni 
•Dr. Rajnath ... 

Dr, Shibaprasad Chatterjee 
Dr. S. M. Thair Rizv! 

•Mr. George Kuriy an 
^Dr. A, S, Kalapesi 
^Mr, N. N. Chatter] ee , 

C. S. Pichamuthu 
P. K. Ghosh ... 

•Dr. C. Mahadevan 
Dr. L. A. N, Iyer 
Prof. N. L. Sha rma 

Mr. V. P. Sondhi 

Mr. L, S. Krishna Murthy ... 

Mr. T. N. Muthuswam 

Dr, S. C. Chatterjee ... 

Prof. S. C. Bose ... 

Dr. R. C. Misra 

Mr. S. R. N. Rao 

s.c. 2 




Past Presidents who 
Ordinary or 
Members. 


are either 
Honoai y 


• « » 


• • • 



• • « 

« • • 



Past Recorders who are either 
Ordinary or Honorary 
Members. 


... Convener. 

Recorder. 

... Local Sectional Secretary . 

Members. 



Past Presidents who are cither 
Ordinary or Honorary 
Members. 



• • * 


Past Recorders who 
Ordinary or 
Members. 


are either 
Honorary 


• • % 
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Botany — 



•Dr. B. C. Kundu 

• • • 

... Convener. 

Dr. J. Venkataswarlu 

« « • 

... Recorder. 

Mr. M. Sayeeduddin 

• • • 

... Local Sectional Secretary. 

Dr. P. N. Nundi 

• • • 

... Elected Member. 

f 


Prof. S. P. Agharkar 
Prof. M. O. P. Iyengar 
Prof. P. Parija 
Prof. R. H. Dastur 
Dr. Krishnadas Bagchee 
•prof. Y. Bharadwaja 
Dr. K. Biswas 
*Dr. G. P. Majumdar 
Dr. B. P. Pal 
•Prof. A. C. Joshi 
Dr. K. A. Chaudhuri 
Mr. M. S. Randhwa 
Dr. P. Maheswari 
Dr. B. B. Mundkur 
♦Dr. S. Ramnujan 
Dr. R. K. Saksena 



Prof. S. L. Ajrekar 
Prof. M. Sayecd-ud-Din 
Mr. N. K. Tiwary 
Dr. S. N. Dae Gupta 
Prof. J. C. Sen Gupta 
Dr. T. S. Mahabale 
Dr. P. K. Sen 
Dr. R. L. Nirula 
Mra. E. Gonzalves 
Dr. I. Banerji 
Mr. A, K. Ghosh 
Dr. Ramadeo Misra 



• • 



Past Recorders 
Ordinary 
Members. 


who are either 
or Honorary 


7. Zoology &. Entomology — 

•Dr. D. V. Bal ... ,,, Convener. 

Mr. J. N. Rudra ... Recorder. 

Dr. Sathnarayan Singh ... _ Loci Sectional Secretary. 

Dr. J. Dayal ... ... , 

Dr. Sivatosh Mookerjee ... f Elected Members. 
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Prof. K. N. Bahl 
Dr. B. Prasad 
Dr. H. R. Mehra 
•Dr. B. Sundara Raj 
Dr. S. L. Hora 
Prof. D. R. Bhattacharyya 
Prof. R. Gopala Aiyar 
Prof. H. K. Mookerjee 
Dr. G. S. Thapar 
Prof, B. K. Das 
Prof. A. Subba Rau ... 

Dr. B. N. Chopra 
Rao Bahadur Y. Ramchandra Rao 
Prof. Vishwa Nath 
*Mr. D. Mukerji 
•Dr. H, N. Ray ■' 

Dr. M. A. Moghe 
Dr. B. C. Basu 
•Dr. J. L. Bhaduri 
•Prof. B. R, Seshachar 
Dr. G. S. Thapar 
Dr. N. K. Panikkar 

» ♦ 4 

Mr. G. K, Chakravarty 
Mr. Beni Charan Mahcndra 
Mr. M. M. Chakravarty 
Dr. H. S. Pruthi 
Dr. P. Sen ... 

Dr. K. B. Lai 

Dr, M. L. Bhatia 

Mr. D. Ganguli 

Dr. H. D. Srivastava 

Dr. B. S, Chauhan 

Dr. L. S. Ramsv/ami 

Dr. S. P. Roy Chowdhury ... 

Sri M. N. Dutta 


\ 


• » • 

• • • 


Past Presidents zuho are either 
Ordinary or Honorary 
Members. 


• • • 

• • « 


■■■ 

• • • J 


... I 


« • % 

• » • 

« • • 


Past Recorders zvho arc either 
}- Ordinary or Honorary 
I Members. 


• • • 


/ 


• Anthropology & Archaeology— 

•Prof. D. Sen 

Dr. S. R. Das 

Dr. S. C. Dube 

Dr. D. K. Sen 
Dr. S. K. Basu 

• ♦ ♦ 

Prof. P. C, Mahalanobis 
Dr. J. H. Hutton 

K. P , Chattopadhyay 
Dr. D. N. Majumdar 
•Mr. T. C Das 
Dr. (Miss) Irwati fCarve ... 

r. N. P , Chakravarli 
Mr, A. Chatter jee 
Prof. Nirmal Kumar Bose ... 

Dr. S. S. Sarkar 

Mr. T. C. Roy Chowdhury ■ 

Pandit Madho Sarup Vats 


Convener, 

Recorder. 

Local Sectional Secretary. 
j. Elected Members. 

Past Presidents who are ciihct 
Ordinary or Honorary 

I Members. 



10 


Farly-Firsi Indim Science Congress 


Dr. 

J. 

K. 

Bose 

Dr. 

N. 

Datta-Majumder 

Dr. 

H. 

D. 

Sankaiia 

Dr. 

P. 

C. 

Biswas 

Mr. 

M. 

N. 

Basu 

Mr. 

G. 

S. 

Ray 

Mr. 

V. 

D. 

Krishnaswamy 

Mr. 

H. 

K. 

Basu 

Dr. 

(Miss) 

J. Sarma 


9. Medical & Veterinary Sciences— 

Dr. R. N. Choudhury 

• • • « 

Dr. S. C. Seal 
Dr. M. K. Pandit 
Dr. P. Sen 

« • « • « s 

Prof. Dharam Narayan 


■ Past Recorders who are either 
I Ordinary or Honorary 
f Members. 


Convener. 

Recorder. 

Local Sectional Secretary. 
j- Elected Members. 


Sir R. N. Chopra 
•Dr. A. C. Ukil 
Dr. C. G. Pandit 
Dr. K. V. Krishnan 
Rai Bahadur K. N. Bagchi 
Dr. G. Panja ... 

Dr. G. Sankaran 

Dr. M. V. Radhakrishnan Rao 

Dr. V. R. Khanolkar 

Dr. S. Dutt ... 


\ 


Past Presidents u>ho are either 
Ordinary or ■ Honorary 
Members. 


• • • 

• « • 


• • • 




•Dr. Phanindranath Brahmachari 
Mr. D. V. S. Reddy 
Dr. S. K. Basu 
Dr. Harendra Nath Ray .i. 

Dr. C. R. Das Gupta 
Dr. A. K. Hazra 
Dr. A. K. Bose 
Dr. D. Panja 


\ 


( Past Recorders who are either 
Ordinary or Honorary 
I Members. 


10. Agricultural Sciences — 
Dr. B. P. Pal ... 

Dr. D. Chatterjee 

Dr. Hashim Amir Ali 

Dr. B. Chatterjee 
Dr. C. C. Shah 


Convener. 

Recorder. 

Local Sectional Secretary. 
J- Elected Members, 



Li^i of Members 
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Sir T. S. Venkataraman 
Prof. Jai Chand Luthra 
Rao Bahadur Y. Ramchandra Rao 
♦Mr. N. L. Duti 
Rai Bahadur Kalidas Swahney 
*Dr. R. S. Vasudeva 
•Dr. J. K. Basu 
Mr. K. L. Khanna 
♦Dr. N. Parlhasarathy 


( Past Prcsidcnls Xi'ho arc either 
Ordinary or Honorary 
I Members. 


Dr. S. V. Desai ... 

Dr. C. N. Acharya 

Dr. B. L. Chona 

Dr. S. P. Ray Chaudhuri (Chemist) .. 
Mr. P. C. Rahrja 

Dr. S. P. Ray Chaudhuri (Virologist) 

Dr. B. K. Kar 

Dr. K. G. Gulati ... 


I Past Recorders -oho arc cither 
J. Ordi)tary ot Honorary 

I Members. 


Physiology — 


Dr. 

P. 

B. 

Sen 

Dr. 

s. 

R. 

Maitra 

Dr. 

S. 

A. 

Rahman 

Dr. 

G. 

C. 

Esh 

Dr. 

D. 

N. 

Mullick 


Convener. 

Recorder. 

Local Sectional Secretary. 
j- Elected McmbcTs. 


Sir R. N. Chopra 
B. Narayana 
*Prof. S. N. Mathur 
*Dr. B. Mukerji 
Prof. P. De 
♦prof. S. A. Rahman 
Prof. B. B. Sarkar 
♦Dr. K. Mitra 
Prof. S. M. Banerjee 
Prof. S. Banerjee 
Dr. N. D. Kehar 

Dr. K. P. Basu 

Mr. B. Chatterji 

Prof. Khem Singh Grewal ... 

Mr. M. L. Chatterjee 

Prof. G. K. Ghosh ... 

Mrs. Kamala Swhney 

Prof, N. p. Benawari 

Dr. N. N. Das... 

Dr. S. S. De ... 

Prof. D. V. Subba Reddy ... 
Dr. A. B, Kar 


s • • 




• • • 


s s 


s • 


so* 


Past Presidents who 
Ordinary or 
Members. 


air either 
Honorary 


\ 


Past Recorders who arc cither 
Ordinaiy or Honorary 
^^embers. 


• * * 


• « • 


* * * 
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12. Psychology & Educational Scienci 


*Dr. S. C. Sinha 


Dr. AwadH Kishoreprosad Sinh 


Mr. K. Vedantachary 


• • • 


• • • 


Convener. 


Recorder. 


Local Sectional Secretary, 


Mr, K. Ray Chowdhury ... 
Dr. (Miss) Rarjara Siddhanta 


... I 


Elected Members. 


Mr. N. S. N, Sastry 
Dr. S. C. Mitra 
Prof. J. M. Sen 
Mr. K. C. Mukherji 
Dr. G. Pal 
Prof. B. L, Atreya 
*Dr. Indra Sen 
*Prof. T. K. N. Menon 
*Prof. Kali Prosad 
•Mr. S. K. Bose 


Past Presidents who are either 
Ordinary or Honorary 
Members^ 


Mr. L. J. Bhatt 
Mr. Rammurti Loomba 
Mr. S. Jalota 
Mr. S. M. Mohsin 


• • • 

• • • 


• • • 


Past Recorders who arc either 
Ordinary or Honorary 
Members. 


13. Engineering & Metallurgy — 

Mr. H. N. Srivastava 

Dr. M. Datta ... 

Mr. Ziauddin Ansari .. 

Dr. S. C. Ray 

Dr. H. N. Das Gupta ... 


Convener. 

Recorder. 

Local Sectional Secretary. 


» s • 

• • s 


Elected Members. 


Mr. N. V. Modak 
Sir Jehangir Ghandy 
Mr. P. H. Kutor 
Mr. H. P. Bhaumik 
•Mr. N. Sen ... 
•Prof. M. Sen Gupta 
Dr. D. R. Malhotra 
Prof. M. S. Thacker 
Dr. J. N. Basu 
fDr. S. K. Sircor 


I Past Presidents who are either 

Ordinary or Honorary 
Members. 


• s • 

• • • 
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Prof. H. L. Roy 
Mr. J, Ganguly 
Mr. J. Dutta 
Mr. K. L. De 
Mr. C. S. Ghosh 
Sri R. G. Mukhcrjee 


\ 


Past Recorders who 
Ordinary or 
Metnbers. 


are either 
Honorary 


14. Committee on Science & its Social Relations. 

1—4. President, two General Secretaries and Treasurer (ex-officio). 
5—17. Sectional Presidents of 13 Sessions. 


18. Dr. S. P . Agharkar (Poona) 

•9. Prof. S. N. Bose (Calcutta) 

20. Mr. Nirmal Kumar Bose (Calcutta) 

21. K. Chandrasekharan (Bombay) 

22. Dr. U. P. Basu (Calcutta) 

■ C. Cuba (Calcutta) 

‘ J* C. Ghosb (Kharagpur) 
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Introduction 

Mango trees are subject to a disease in which the leaves fall off twigs 
up and the entire branch or the pait affected assumes an appe^r- 
anL of dry, dead, leafless twigs sticking up from among the green healthy 
foliage reLmbling the ‘die-back’ and twig blight ot trees common y 
described in pathological literature. The disease is prevalen not only 
in the U.P. but also in other mango-growing provinces ^ 

number of diseased twigs were collected frorn Lucknow and Madras, 
and the investigation was undertaken to ascertain the cause of the disease. 
The results are presented in this paper. A preliminary note was 
published earlier (Das Gupta and Zachariah, 1939). 

QvMPXnMS 


General— The effect of the disease on the general appearance of 
the trees is noticeable at anytime of the year ; but it is inost conspicuous 
during the months of September and October. A large nurnber of 
wilted branches and twigs are prominent among the green foliage of 
infected tree's In advanced stages of the disease leafless branches 
as well as twigs showing different stages of wilt give the tree an appear- 
ance as if it has been scorched by fire (PI. V, Fig. 1). A magnified 
view of a portion of tree affected by the disease is shown in PI. V, 
Fig. 2. Generally the smaller twigs and branches of comparatively 

old trees are affected. 


External ^Thc first external evidence of the disease is the dis- 

colouring and darkening of the bark at a certain distance from the tip 
(PI V Fig. 3a). The front and side views of the dark infected area are 
shown in PI. V, Figs. 8 and 9. Such dark patches usually occur in 
the young green twigs and are hardly distinguishable in older branches. 

As the darkening advances towards the tip the leaves just above 
the infected region wither (PI. V, Fig. 3^). The upper leaves lose 
their healthy green colour and gradually turn brown (PI. V, Fig. 4^). 
The browning starts at the base of the leaf, spreads along the midrib, 
and then out along the veins to the margin. This is followed by the 
browning of the whole leaf accompanied by the upward rolling of the 
margine (PI. V, Fig. 5a). Eventually the affected twig or branch 
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dies and shrivels up (PI. V, Fig. 4). A magnified view of the rolled 
shrivelled leaves is shown in PI. V, Fig. 6. The brown rolled leaves 
often persist for a month or more (PI. V, Fig. 7) and finally drop 
off, leaving the shrivelled twig altogether bare of leaves which is the 
characteristic of the advanced stage of the disease (PI. V, Fig. lb). 
Infection may be accompanied by the extrusion of gum (PI. V, Fig. 9j). 

Histopathology 

The infected twig shows an internal discolouration which is found 
to extend at an earlier stage of ine disease about an inch on either side, 
towards the tip and the base of the twig, beyond the external darkened 
bark. The diseased twigs when cut out slantingly along the long axis 
through the infected region reveal a brown streaking of the vascular 
tissues, namely, cambium and phloem (PI. V, Fig. 10). The internal 
discolouration ii diffuse and uniform and appears as a dark streak 
between the stele and the cortex (PI. V, Fig. 11). Series of sections 
of affected twigs showing different stages of the disease were examined 
to study the effect of the disease on the internal tissues. 

Sections at about four inches below the growing point of a twig 
at a very early stage of infection whicn appeared healthy except for a 
short discoloured area on the stem showed slightly shrivelled, epidermal 
and sub-epidcrmal cells. The interna! discolouration was manifested 
by the browning of certain regions of the cambium and phloem, where 
some of the cells were found to be plugged with a yellow gum-like 
substance. A few hyph$ were seen in the xylem vessels. The inner 
regions of the cortex appeared unaffected while the cells of the outer 
layers had started shrivelling. 

In very advanced stages of the disease, the cells of the different 
tissues of the stem were badly shrivelled. The xylem vessels were 
plugged with fungal mycelium. The stele and the outer layers got 
separated from each other along the discoloured band at the cambial 
region where the cells had disintegrated. Numerous hyphas were 
found in this region. A few hyph$ were also found in the cells of the 
cortex. The mycelium was found not only in the bundles of the stem, 
but also in the petioles and midribs of leaves of infected twigs. 

Experimental 

Infected twigs were collected from trees of the Botany Department, 
Lucknow University, and the Isabella Thoburn College Orchard, 
Lucknow. Material from Madras was collected by Dr. T. S. Sadasivan 
from trees showing variable symptoms of die-back. 

Twigs showing different stages of the disease were chosen for the 
investigation. In some the leaves were just turning brown ; in others 
they had completely shrivelled up. In very advanced stages the twigs 
were quite dry with no leaves on them. The surface of the bark showed 
leaf-scars, lenticels and breaks caused by natural cracking of the outer 
layers. 

As isolation from infected twigs by taking small inocula from 
the internal diseased tissue and directly culturing them in nutrient 
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medium proved impracticable, the diseased twigs were first placed in 
moist chambers and the hyphae growing out from the pieces were sub- 
cultured in the standard synthetic medium. 

The infected twigs were first cleaned by swabbing with cotton-wool 
dipped in a saturated solution of borax. They were, then, cut into small 
pieces, 1-1^ inches long and each piece was separately washed in a 
saturated borax solution, steeped in 0-1% mercuric chloride for about 
five minutes, shaking vigorously at intervals and was finally washed 
in three changes of sterile distilled water. After this surface sterilisa- 
tion, the twig pieces were placed in sterile moist chambers. A large 
number of twig pieces were tried with wood and bark intact, while other 
pieces had the bark stripped off from the wood portion and placed in 
separate moist chambers. Within 3-5 days these twig pieces showed 
a profuse growth of hyphse in them. On an external examination only 
two types of hyphse could be distinguished, one being pure white, 
the other whitish in colour at the beginning and turning dark with age. 

Separate inoculations were made with hyph® arising from different 
parts of the twigs pieces namely cut ends, surface of wood, inner and 
outer surfaces of bark, on standard synthetic medium and malt agar. 
By this method altogether five fungi were isolated, viz., Botryodiphdia 
theobroma (B), Phoma (P), Fusarium (F). Fusarium (f), Pestahzzia 
(Pz>, Alternaria (A). 

The results are shown in Table 1. 

Table I 


Locality 

\ 

Twig I 

Twig 2 

Twig 3 

Twig 4 

Twig 6 

T wig 6 

b&w b w 

b&w b w 

b&w b w 

b&w b w 

on 

b&w b w 

Botany 

Department 

B 

B B 

BF BF B 

PF PF F 

1 

1 

' 1 

P f A P j 

P Pz,f P 

PF fA F 

Isabella 

Thoburn 

College 

B 

B B 

B B B 

B B B 

B B B 

B B B 

B B B 

Madras 

B 

B B 

B B B 

B B B 

B B B 

B B 6 

B B B 


b & w=bark and wood, b=bark, w=wood. 


On examination of the result it was found that all the six twigs 
belonging to different trees of the Isabella Thoburn College Orchard 
and those belonging to Madras showed the presence of Boiryodiplodia 
theobroma alone both from bark and wood whereas the twigs from 
the Botany Department garden gave anomalous results. The twig I 
produced only Botryodiphdia theobroma from all its parts, the twig 2 
produced Botryodiphdia theobroma from wood only, but in bark, and 
bark and wood Fusarium was associated with Botryodiphdia theobroma. 
Twigs 3, 4, 5 and 6 were characterised by the total absence of Botryo^ 
diphdia theobroma, instead of which were found four different fungi. 











104 S. N. DAS GUPTA AND A. T. 2.ACHARIAH {MISS) 

Phoma, Fusarium, Alternaria 'dnd Pestalozzia either singly or variously 
associated. The last three were invariably associated with bark. In 
each case, however, the wood portion produced only one kind of 
fungus, for example, Fusarium in the wood of twigs 3 and 6 and Phoma 
in that of twigs 4 and 5. 

It was apparent from this preliminary experiment that so far as the 
twigs from Isabella Thoburn College and those from Madras were 
concerned, the disease was due to Botryodiplodia theobroma. But 
the appearance of more than one fungi from the wood of different 
diseased twigs of the mango tree of the Botany Department indicated 
that each of these fungi may be a potential parasite causing the disease. 

Detailed work was next undertaken to confirm the results obtained : 
(a) by studying the spatial distribution of the fungal strains in diseased 
twigs, and (b) by inoculation experiments. 

Spatial distribution of fungi. — The same experimental method as 
described before was employed. Twigs showing various stages of the 
disease and collected from localities already mentioned were surface 
sterilized. The diseased, and in some cases, apparently healthy 
parts were then divided into pieces 1-1^ inches in length 
(whenever possible bark was separated from wood) and put 
in moist chamber. The spatial distribution of the fungi in the twigs 
was found out by noting and drawing the exact position of the piece 
on the twig and numbering the successive pieces from the tip towards 
the base. A few leaves of each twig, too, were put in moist chamber 
after surface sterilisation. The fungi appearing from the twig pieces 
and leaves were inoculated on standard synthetic medium. 

Although a very careful record was made of all the fungi which 
appeared from bark, and wood of different twigs tested, it was obvious 
that only the fungi growing out of the wood region, would be res- 
ponsible for the disease. The fungi arising from bark or the surface 
of the wood would provide with subsidiary evidence regarding the causal 
organism. While analysing the results, therefore, greater attention 
has been paid to fungi isolated from wood portion. 

Botany Department Garden, — Five twigs were employed, all belong- 
ing to the same tree. The description of the twigs indicating the extent 
to which disease has progressed is given below : 

Twig 1 (Text-fig. 1). — The upper part of the twig had been 
affected while the lower region remained green and apparently healthy. 
The affected part of the twig was slightly shrivelled and discoloured. 
There were no leaf-scars or wounds except a few superficial cracks of 
the bark. The leaves had wilted and turned brown. The twig was 
divided into five pieces. 

Twig 2 (Text-fig. 2). — This twig showed a more advanced stage 
of the disease. The stem as well as the leaves had completely dried up. 
The stem showed a few leaf-scars, lenticels and a scar left by a broken 
branch. It was divided into seven pieces. 

Twig 3 (Text-fig. 3).— This twig showed a very advanced stage of 
disease and the leaves had fallen off from one of the branches. There 
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were no leaf scars or wounds but lenticels were present. The upper 
end had a scar left by a fallen branch. It was divided into eight pieces. 
Four leaves were also tested. 

Twig 4 (Text-fig. 13). — The whole twig had been diseased and it 
showed a very advanced stage. The twig was completely dry and 
shrivelled. Leaf scars, branch scars and lenticels were found on the 
stem. All the leaves had fallen off except for a few on two small 
branches and these leaves, too, were brown and dry. The twig was 
divided into 24 pieces. 

Twig 5 (Text-fig. 5). — The entire twig had dried up and most of 
the leaves had broken off. Leaf scars and lenticels were present on the 
stem. The twig was divided into 10 pieces. 

It will be seen from Text-figs. (1,2, 3 and 13) that three out of 
the four twigs (Figs. 1-3) have produced Botryodiplodia theobromoB 
from wood from almost all the pieces. In twig 1 (Text-fig. 1) Botryo- 
diplodia theobromce has been found in the wood from the tip up to the 
base, excepting for one piece right at the end that gave only Fusarium. 
The two leaves tested from the top also gave rise to Botryodiplodia 
theobromce only. 

In twig 2 (Text-fig. 2) again Botryodiplodia theobromce was present 
in the whole length of the diseased wood of both the branches tested, 
except two pieces at the end where mixed with Botryodiplodia there was 
Phoma in one and Fusarium in the other. The petiole of one leaf arising 
from the twig also gave Botryodiplodia. 

In twig 3 (Text-fig. 3) Botryodiplodia was found all along the wood 
in all the three branches except at the dry shrivelled end of one branch 
from which all the leaves had fallen off. This piece gave rise to Fusarium. 
All the four leaves tested also gave rise to Botryodiplodia. 

Twig 4 (Text-fig. 13), however, which was completely shrivelled 
gave entirely different result. Phoma was found in the wood of all the 
branches right up to the petiole of the leaves, which were still persisting 
but along with this fungus was found associated in certain places, 
Fusarium. Comparison with bark fungi show:;d that Fusarium in all 
these cases must have come from bark. 

Twig 5 (Text-fig. 5) also showed practically the same result as twig 
4. Phoma was present almost throughout the diseased twig, excepting 
Fusarium and Alternaria in restricted regions. 

It is apparent from the result that in the first three twigs it is the 
Botryodiplodia theobromce that causes the disease, the other associated 
fungi are secondary. In twigs 4 and 5 Phoma seems to be the casual 
fungus and Fusarium only secondary. The two diseases in these two 
sets of twies should therefore be considered as different. This disease 
due to Phoma has only been found in dry shrivelled twigs at the last 
stage of the disease and no early stage of infection by Phoma has been 
found. It is still to be seen if these may represent the blight disease of 
mango twig described by Kanitkar and Uppal (1939). 
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Text-Figs. 1~4. Pitres illustrating spatial distribution 
of the Aingi in the diseased mango twigs 

Figs. 1-3. Twigs from Botany Department Pig. 4. Twig from Isabella 
Thoburn Allege. 
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Isabella Thoburn College Orchard . — A large number of twigs were 
collected of which only six twigs from one tree, and two from two others 
representing various stages of the disease were selected for investigation. 

Tree 1, Twig 1 (Text-fig. 6). — The twig appeared healthy except 
for about two inches towards the lower end where it had turned black 
and slightly shrivelled. In this infected region there were leaf-scars 
and splits of the bark. The apparently healthy part of the twig was 
green and had a number of leaves and leaf-scars. The leaves though 
green were slightly pale and unhealthy looking. 

The infected region was divided into two parts, the bark was removed 
from wood and each was put in a separate moist chamber. 

Tree 1, Twig 2 (Text-fig. 4). — The only evidence of infection in 
this twig was slight blackening of the bark at the lower node where two 
of the leaves had wilted. A small globule of gum was secreted in between 
the petioles of these two leaves. All the other leaves remained green 
and apparently healthy. The lower part of the twig was divided into 
four pieces. 

Tree 1, Twig 3 (Text-fig. 7). — This twig showed the initial stage of 
the disease. The infected region had turned black and two leaves at 
the upper end of the discoloured region had completely wilted. The 
part of the twig above the infected region had started wilting and the 
leaves were turning brown. The infected region was divided into 3 
pieces and the apparently healthy part towards the apex into 4 pieces. 

Tree 1. Twig ^ (Text-fig. 9). — A slightly advanced stage of the 
disease was shown in this twig. The upper end of the twig was dis- 
coloured and a brown colour extended along the midrib of the leaves 
of the infected region. The two edges of the leaves folded inwards and 
in some cases there was also a twisting of the leaves towards the leaf- 
scars, lenticels and splits in the bark. Globules of gum were found at 
different spots. The diseased portion of the twig was divided into six 
pieces and three of the leaves were also tested. 

Tree 1, Twig 5 (Text-fig. 10). — The upper end of the twig was 
infected and the stem had turned brown. Leaf-scars, lenticels and a 
scar left by a fallen branch were present in the infected region of the 
twig. Gum was secreted a little below the branch scar. In the leaves, 
a brown colour extended along the midrib and margins which advanced 
inwards. The leaves rolled inwards and in some cases they had curled 
towards the tip. The infected region was divided into 8 pieces and 
three of the leaves were tested. 

Tree 1, Twig 6 (Text-fig. 11). — This twig showed a more advanced 
stage. Leaf-scars and lenticels were present in the infected part and 
a big globule of gum was secreted towards the lower end of the infected 
region. The leaves were all brown and shrivelled. The twig was divided 
into 9 pieces. 

Tree 2, Twig 1. — A more advanced stage of the disease was shown 
by this twig. The stem as well as all the leaves had completely dried 
and shrivelled, and one branch was devoid of leaves. The twig was 
divided into 18 pieces. 






Text’Figs. 5-9. Figures illustrating spatial distribution 
of the fungi m the diseased mango twigs 

Fig. 5. Twig from Botany Department. Figs. 6 and 7. Twigs from Isabella 
Thobum College. Fig. 8. Twig from Madras. 
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Tree 3, Twig I (Text-fig. 12).— This twig showed a very advanced 
stage of the disease. The entire twig was completely dry and most of 
the leaves had broken off from the stem. It was divided into 15 pieces. 

It will be seen from Text-figs. 4, 6, 7 and 9 to 12 that Boiryodiplodia 
theobromce IS xhe most frequently occurring strain on eight different 
twigs belonging to three different trees. Twig. 1 (Text-fig. 6) shows 
the initial stage of infection and the infected region produces only 
Boiryodiplodia theobromce. The result from twig 2 (Text-fig. 4) is 
somewhat different although the twig is in early stage of infection. 
Two fungi are found associated together — Boiryodiplodia theobromce 
and Fusarium. Boiryodiplodia is exclusively present in the leaves, and 
in the upper region of the infected part, but Fusarium extends to the lower 
portion of the diseased tissue where there is no Boiryodiplodia. 

In twig 3 (Text-fig. 7) Boiryodiplodia is restricted to the lower 
region, i.e., the diseased part of the twig. Fusarium on the other hand 
is restricted to the wood of the upper region which externally appeared 
to b; free from disease. The leaves, however, show a mixture of both 
the fungi. 

In twig 4 (Text-fig. 9) where the disease had advanced further 
the leaves and the entire length of the ^ood Botryodiplodiay only 
a small portion showed the presence of Fusarium. 

In twig 5 (Text-fig. 10) the wood of the upper portion along with 
the leaves gave Boiryodiplodia., lower half only Fusarium. 

In twig 6 (Text-fig. 11) showing still more advanced stage of the 
disease, almost the entire length is Boiryodiplodia which is mixed with 
Fusarium only at the lower end. There is pure Fusarium further down. 

In twig 1 of tree 2 Boiryodiplodia is present all along the wood 
except at the lip and in the small portion at the middle where Fusarium 
and Phoma are found. 

In twig I, tree 3 (Text-fig. 12) the entire wood of the infected 
part showed only Boiryodiplodia iheobromce. 

An analysis of the result shows that there is an overwhelmin 
evidence that the disease in all these twigs is caused by Boiryodiplodia, 

Madras iwigs . — Twigs obtained from Madras were all dry and 
showed an advanced stage of the disease. Five twigs were tested. 
All of these gave identical results. Text-fig. 8 shows one of these twigs. 
It was divided into 10 pieces and the bark was separated from wood in 
all cases except in the topmost piece. Two of the leaves in two 
different branches of the twig were also tested. Boiryodiplodia theobromce 
was the only fungus obtained from the diseased bark, wood and leaf 
(Text-fig. 8) and undoubtedly the cause of disease. 

Inoculation experiments 

Mango plants . — Forty mango plants were raised from seeds and 
grown in pots for inoculation tests to find out whether Boiryodiplodia, 
Fusarium and Phoma could parasitise vigorously growing healthy 
seedlings. Monohyphal agar cultures of the different strains were used 
m all the inoculation experiments. The plants were inoculated afte- 
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they had grown for five months. Most of the plants were about 
feet high while a few were only 1 foot in height. 

The places to be wounded were first cleaned by swabbing with 
01% mercuric chloride and then with sterile distilled water. An 
incision exposing the cells of the wood was made with a sterile scalpel 
and mycelium taken from the margins of agar cultures 3 days’ old in 
Botryodiplodiat and 5 days’ old in other 2 strains, was inserted in the 
wounds. Incised plants which received no inoculum served as controls. 
The wounded places were protected by wrapping with moist cotton and 
waxed paper. Of the 40 seedlings used, 10 replicates were made for 
each fungus — Botryodiplodia, Phoma and Fusarium, and the remaining 
10 served as control. 

None of the seedlings showed any sign of infection or wilting even 
though they were kept under observation for 6 months. A similar 
experiment with 40 seedlings next year also yielded negative results. 
Only Botryodiplodia was found to have produced in a few twigs slight 
canker near the inoculation point. 

Mango twigs. — Botryodiplodiay Phofna and Fusarium were inoculated 
on healthy young twigs attached to the tree. Twenty-four twigs were 
selected for the purpose on the same tree. Six twigs were inoculated 
with each fungus and six served as control. Procedure adopted was 
the same as in inoculations on the young plants. 

Out of six twigs inoculated with Botryodiplodia^ three showed 
die-back symptoms on the 12th day after inoculation. All the twigs 
inoculated with the other strains remained unaffected. The three 
affected twigs on reisolation yielded only Botryodiplodia. 

It will be seen from these inoculation experiments that all the four 
strains have failed to produce the disease on the inoculated young plants 
while Botryodiplodia is the only successful strain producing an infection 
of 50% on the inoculated twigs. Further inoculation experiments are 
in progress to find out the predisposing factors and the conditions under 
which the wounded parts get infected. 

Discussion 

The die-back of fruit and other trees is of common occurrence. 
Among stone fruit trees the disease is known to occur on almonds, 
apricots, peaches and plums (Cunningham, 1925), the causal organism, 
being Clasterosporiutn carpophilum. Die-back of apple branches due 
to Glaosporium sp. has been described by Wilkinson (1942). 

The disease is also known to occur on Asiatic chestnuts which is 
caused by Phomopsis (Bedwell, 1937) and Cryptodiaporthe castanea (TuL) 
Wehmeyer, Botryospharia ribis chromogena G. and D. and Diplodia sp. 
(Fowler, 1938). 

The white elm trees {Vlmus americana L.) in Nebraska is affected 
by die-back caused by Cephalosporium later identified as Dothiorella 
ulmi (May, 1931). The same disease in Elms in Minnesota is caused 
by a fungus which appears to be Cytosporella. 
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As regards Gymnosperms, Curtis (1926) reported a die-back of 
Pinus muncata and Pinus radiata by the fungus Botryodiplodia piniea 
m New Zealand. The die-back of fir (Pseudotsuga Douglasii Carr) 
has been attributed to the attack of Spharopsis Ellisii (Petri, 1913) 
and of Pseudotsuga laxifolia to that of Diplodia pinea (Waterman and 
Miller, 1936). 

In India Fetch (1916) has investigated the die-back of Hevea 
brasiliemis and die-back of tea plant of Ceylon which are ascribed to 
Botryodiplodia theobroma, Sundararaman 0932) has reported die-back 
of cashewnuts by Corticium salmonicohr. This fungus according to 
him, is also known to attack mango, orange, jack-fruit, tea, coffee and 
several other trees. Narasimhan (1933-34) has reported Diplodia 
die-back of limes. Recently Kheswalla (1936) has reported die-back 
disease of fruit trees in Baluchistan by Cytospora. From a die-back 
of the tops of young Robusta coffee trees Mayne (1936) has isolated 
Colletotrichum coffeanum. Kanitkar and Uppal (1939) have given 
a short account of the twig blight of mango tree in Poona caused by 
species of Phoma. 

In all these cases mentioned the disease is of fungal origin. But 
die-back may also be caused by bacteria, and by deficiency of salts. 

The die-back of Aucubajaponica (Thunb.), for example, is caused 
by Pseudomonas aucubicola (Trapp, 1936). Ark and Thomas (1940) 
described the twig blight of apple tree in California in which he failed 
to find any pathogenic organism. On the other hand, the addition of 
boron and potassium in soil was found to reduce the die-back symptoms 
of the affected plants. Die-back of cloves in Zanzibar Protectorate 
is stated to be due to phosphorus and potassium deficiency owing 
to the deflection of these salts by grasses (Ann. Rep. Dept, Agr. Zanz. 
protectorate, 1935, 1936). 

Dwyer (1937) reports die-back deficiency disease in Cocos nucifera 
and also a physiological trouble affecting young palms which is 
characterised by a pronounced tip withering of the central leaves and 
drying-back of the outer leaves and pale-brown streaks on the back of 
the petioles. 

Tubbs (1937) investigated factors affecting the die-back disease of 
tea, ascribed by Fetch to Botryodiplodia theobroma and is of opinion 
that the disease is of physiological origin and is associated with the 
deficiency in the production of carbohydrates ; tea plants producing 
only half the carbohydrate necessary for their growth. 

A number of fungi has been found to be associated with the die- 
back of mango trees here investigated. Leaving aside those which 
are exclusively found on the bark and are definitely saprophytic, there 
are three Botryodiplodia, Phoma ?Lnd Fusarium, which have claim 
to be regarded as causal organisms. Association of a large number of 
fungi in a tree affected with die-back is not unknown. Bedwell (1937) 
found Spharopsis, Diplodia, Cytospora, Diplodina, Macrophoma 
Fusicoccum, Dothiorella, Phoma and Epicoccum, associated with twig 
blight of Asiatic chestnut, along with the more important pathogen 
Phomopsis. 
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The reconstruction of the exact position of the fungi in the twig 
pieces showed that Botryodiplodia was exclusively present in the wood 
of a number of twigs suggesting that the disease is due to Botryodiplodia. 
The pathogenicity of Botryodiplodia has also been demonstrated by 
inoculation experiment in which the fungus was able to infect mango 
twigs through wounds although no vigorously growing plant showed 
such infection. 

It appears that the disease of other two twigs of the Botany Depart- 
ment is caused by Phoma. Although the result of the preliminary 
inoculation experiment is negative, the fact that the fungus has been 
found to be permeating the wood of the entire diseased twig almost 
exclusively seems to indicate the pathogenicity of Phoma. Further 
inoculation experiment is necessary to settle the point. 

Kanitkar and Uppal (1939) have also found a species of Phoma 
causing twig-blight of mango trees. It is evident from the spore size 
that the two species are different. 

The die-back or twig blight of the mango trees is caused dehnrtely 
by Botryodiplodia and probably also by Phoma. It is not rare to find 
more than one organism causing die-back of the same species of tree. 
White elm in different parts of America is a case to the point. 

The pathogenicity of Fusarium is, however, doutbful. There is 
no diseased twig from which the fungus alone has been isolated. When 
associated with other fungi, Botryodiplodia or Phoma it has almost 
always been found in restricted regions, the other fungus predominating. 
In such cases Fusarium must be considered as a secondary organism. 

The same Fusarium found in the twigs of Isabella Thoburn College 
is pathogenically more significant particularly in two cases. 

In tree 1, twig 2 Fusarium is not only associated with Botryodiplodia 
at the diseased portion of the twig but also occupies the wood of the 
diseased portion at the base, where no Botryodiplodia has been found. 
Of more significance is the twig 3 of the same tree. Here Botryo- 
diplodia is restricted to the diseased portion only, whereas Fusarium 
exclusively occupies the apparently healthy portion of the twig from 
above the diseased portion right up to the tip. 

The presence of Fusarium in advance of Botryodiplodia in the 
apparently healthy tissue up to the tip may point to its being a pathogen, 
or it may only indicate, that once having penetrated in the wake of 
the actual pathogen, Fusarium can advance more quickly inside the 
tissue. 

There is thus a gradation in the pathogenicity of Botryodiplodia, 
Phoma and Fusarium, the three fungi intimately associated with die- 
back. The two fungi Botryodiplodia theobroma and Phoma have often 
been found to be separately associated with Fusarium. The possibility 
that in such cases the disease is due to the combined activity of the two 
fungi, although Botryodiplodia and Phoma may produce the disease 
independently cannot be completely overlooked. 

Botryodiplodia has been known to cause die-back in various plants, 
for example, Pinus, rubber, tea, etc., and also associated with leaf-break 
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of palm leaf, ring disease of palm nuts (Dwyer, 1937), diseased pods of 
cocoa (Baker, 1936) and storage diseases of grape fruits (Wardlaw 
and Leonard, 1937). It is not definite, however, if in all these cases the 
disease is due to Botryodiplodia. 

The production of the die-back may be occasioned by unfavourable 
conditions acting as predisposing factors. In such cases the adverse 
conditions alfect the growth and vitality of the tree in question which 
easily succumb to the invasion of otherwise harmless facultative 
parasites. 

Miinch (1935) is inclined to believe that the die-back of Larches 
is due to a fungus but not the fungus Dasysclypha Willkomn commonly 
associated in Germany with Larch Canker. Grimm (1937), however, is 
of opinion that the cause of dying off of Larches in Germany was'due 
primarily to the disturbances of transpiration associated with adverse 
environmental factors ; the trees thus weakened are readily accessible 
to infection by the Canker producing fungus. Day (1937) supports 
Langner’s general conclusion (1936) that the fungus plays a secondary 
but a definite and necessary part in the development of the die-back 
and states that frost in this case is the predisposing factor. 

Mayne (1935-1936) found that in the die-back of coffee tree the 
diseased shoots invariably showed the presence of CoHetotrichuni 
cofeanum, which was frequently the only fungus isolated. It was 
always found in shoots showing the very earliest external symptoms 
of the disease. But from field observations and the inconclusive inocu- 
lation experiments and other evidence he came to the conclusion that 
the primary predisposing factors in die-back are unfavourable conditions 
and premature leaf fall due to coffee-leaf-disease-fungus Hemileia 
vestatriXf and Collectotrichum coffeanum is only secondary to predis- 
posing factors. 

Mliller (1936) describes that in the top die-back of coffee the 
presence of abundant shade of Leucana glauca was observed to mini- 
mise the incidence of the disease. It is not improbable that high 
temperature in this case is the predisposing factor. 

According to Dade (1937) swollen shoot of Cocoa is the result of 
extreme exposure of the tree to sun and wind during dry season, 
brought about by the gradual disappearance of shade trees and the 
surrounding forest (drought die-back). These weakened trees arc 
invaded by secondary fungi such as Botryodiplodia theobroma and 
saprophyte such as Gliocladium roseum, none of which can attack healthy 
tissue and produce necrotic die-back tissue with which the.se are always 
associated. 

In the die-back of mango trees here investigated it seems that the 
fungi Botryodiplodia and Phoma are able to infect and produce the 
disease only in the less vigorous plants or twigs. It can well be that 
abnormal high summer temperature, II5®C., which sometimes kills 
twigs outright, is the predisposing factor. 

The mode of infection and general symptoms of the disease are 
a lmost the same as described for other trees. 
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The infection in the “top die-back of coffee” caused by Rhizoctonia 
invariably commences in growing twigs and may frequently be detected 
before the hyphjE spread into stem. In the field the fungus travels 
from the leaves, through the wood vessels of the branches and stems. 
As a rule its diffusion is two to three times more rapid in an upward 
than in a downward direction (Muller, 1936). 

In Hevea brasiliensis, the infection usually takes place not at the 
tip but at a variable distance from the growing point. The branch dies 
above the point of attack and less rapidly also backwards towards the 
base. As spread backwards occurs, the whorl of branches lower down 
are killed off in succession. 

In the die-back of mango twigs caused by Botryodiplodia it has 
been found that the infection occurs at a node at variable distance 
below growing point, and the part of the twig above and below the point 
of infection dies. The leaves lose their healthy green colour and gra- 
dually turn brown. The browning starts at the base of the leaf and 
spreads along the midrib and then out along the veins to the margins. 
This is followed by the browning of the whole leaf, accompanied by the 
upward rolling of the margin. 

In the white elm, the infection twigs show an internal streaking of 
the vascular tissues of the current season’s growth. Goss and Frink 
(1934) have failed to find any external blackening of the bark above 
the point of infection although it has been described by May (1931) 
to occur on the Dutch Elm. In the infected mango twigs, the external 
blackening as well as internal streaking are clearly marked. The latter 
is seen as dark band between the xylem and cortex. 

Summary 

The paper deals with the die-back disease of mango trees. 

Botryodiplodia theobromce, Phoma and Fusarium are the three fungi 
intimately associated with the die-back. 

There is direct evidence from inoculation experiments that mango 
twigs can be infected and die-back produced by Botryodiplodia. 

The evidence regarding the pathogenicity of Phoma is indirect, and 
based on the almost exclusive appearance of the fungus from some 

diseased twigs. 

The pathogenicity of Fusarium, the other fungus associated with 
the disease, is not established. 

These fungi are unable to attack vigorous healthy plants. 

The predisposing factor in the case of die-back of Lucknow plants 
may be high summer temperature which affects the vitality of plants 
and enables the pathogens to attack. 

The external symptoms and histopathology of die-back caused 
by Botryodiplodia have been given in detail. 
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EXPLANATION OF PLATE V 

Figs. 1-2. niustrating general aspect of a mango tree from Madra.*? affected w'th 
dic-hack. 

1. A diseased tree showing dead shrivelled twigs bare of leaves among green 

foli.igc. 

2. A closc*up view of the diseased tree in Fig. 1. 

Figs. 3-5. Illustrating external symptoms of early stage of die-back. 

3. (fl) Discolouration and shrivelling of the infected region of stem, {b) 

Leaves above the point of infection withering. 

4. (o) Shrivelled young twig ; {b) upper three leaves have wilted . 

5. (a) Infection at a node where all the leaves have wilted ; (b) the leaves 

at the top apparently healthy. 

Figs. 6-7. Illustrating external symptoms of advanced stage of die-back. 

6. Characteristically curled leaves on the shrivelled twig enlarged. 

7. Final stage of dead twigs, (n) Bunches of dry, curled leaves at the top ; 

(b) twigs devoid of leaves. 

Figs. 8-10. Illustrating external symptoms at the early stage of infection. 

8. Stem showing discolouration of the bark at the infected region— dark 

against green stem. Xl‘5. 

9. Side view of Fig. 1 showing the discoloured infected region and the gum 

globule (g). Xl*5. 

10. Twig cut slantingly exposing the wood and internal streaking in phloem 

(p) and cambium (c). X I •5. 

Figs. 11-12. Histopathology : advanced stage. 

11. Section of old infected region. x52. (a) Brown deposits in phloem and 

cambium ; (b) xylem vessels with fungal hyphte. 

12. Xylem vessels (of Fig. 1 1) enlarged to show the bypha? inside. 


X330. 
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Introduction 

Fruits of all stages beginning from the unfertilised ovary right upto 
the stage of maturity, as long as they are on trees, remain exposed to 
the atmosphere and come in direct contact with the fungal spores. 
Some of these spores lodge on the surface of the fruits, in the stomata 
or in the lenticels and continue in a viable condition without further 
development or in some cases germinate and produce infection hyph®. 
The infection hypha; penetrate the epidermis, pass into the tissues and 
remain dormant. These infections, although present in the fruits, 
are not detectable until such time as they produce the rot. It has, 
therefore, been termed as latent infection (Baker and Wardlaw, 1937). 

It is, thus, expected that there must be a direct correlation between 
the fungi present in the orchard atmosphere, on the surface of the fruit 
and those present as latent infections. 

In mangoes the problem of latent infections and its relation to the 
fungal flora of the orchards has been worked out by Baker and Ward- 
law (1937) and Baker (1938). Sinha (Unpublished) working in this 
laboratory has shown that some of the storage rot in mangoes in 
Lucknow can be traced back to infection in the orchard and incidentally 
also the fungal flora in Lucknow mango orchards is considerably 
different from that in Trinidad. The work of Sinha as regards the 
orchard fungi has been extended by the present authors and the 
problem of latent infection has been worked out in detail for one 
fungus and the mechanism of latent infection and the mode of 
perennation of the fungus inside the fruit have been elucidated. The 
results are embodied in this paper. 

Material and Method 

Two varieties of mango fruits — khajli and phajli — were mainly 
employed for the investigations. The distribution of the fungal organ- 
isms and its relation to the latent infection were studied for the 
Begumbagh orchard, in Lucknow. 

The methods for the collection of the superficial fungi and the 
study of the fungal flora were the same as suggested by Baker and 
Wardlaw (1937). The standard synthetic medium was generally used, 
glucose agar being employed only for plating the surface washings 
of the mango fruits. 
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The artificial production of latent infection was attempted by two 
methods only, /.e., the general spray of a concentrated conidial suspen- 
siOT and an application of conidia on superficial wounds. Samples 
of the experimental mangoes were periodically examined either in 
cuticular preparations by macerating the tissues in a mixture of 
potassium chlorate and nitric acid or in microtome sections, 16 u thick, 
unstained or stained with Fleming’s triple stain. 

Orchard Fungi 

The distribution and concentration of fungi in the orchard were 
found out by exposing plates with the standard synthetic medium, 
in triplicates for a period of two minutes, at a height of 6 feet, at the 
four selected spots in the Begumbagh orchard at definite intervals 
covering the entire mango season. The exposed plates were brought 
to the laboratory in sterile containers and incubated at the room tempe- 
rature. When after 3 or 4 days colonies had appeared they were care- 
fully counted and each one was separately subcultured. Most of 
the cultures sporulated and could be identified, only a few remained 
infertile. 

All together 13 different fungi — Aspergillus ftidulanSy Aspergillus 
niger^ Aspergillus sp., Acrothecium penniseti, Acrothecium sp., Alternaria 
sp. 1 and sp. 2^ Spomlylochladium sp., Fusarium sp. 1, sp. 2, and sp. 3, 
Penicillium sp. and Rhnopus arrhizus are found to occur in the atmo- 
sphere of the orchard. 

Some of these, e.g., Aspergillus nidulans^ Aspergillus niger and 
Fusarium sp. 1 and 2 occurred regularly throughout the season, though 
their relative concentrations varied with time. Other fungi only made 
an occasional appearance — Penicillium sp. only on two occasions, 
Aspergillus sp. and Spondylochladium sp. three times and Rhizopus 
arrhizus four times. 

There is a good deal of variation in the number of colonies appear- 
ing at different times of the mango season and it is difficult to correlate 
the results as the factors affecting the concentration of the fungal spores 
in the orchard are many and variable. 

Concentration of A. nidulans is greatest in the first three 
exposures, /.e., from April to the third week of June, the period during 
which the fruits are small or are gradually passing into the medium 
stage. A. niger and Fusarium sp. 1 begin with a high concentration 
which gradually falls and again rises. Alternaria sp. 1 and Acro- 
thecium penniseti are fairly common and Alternaria sp. 2 and Acro- 
thecium sp. 2 follow next. 


Surface Fungi 

The fungi present on the outer surface of the mango fruits of 
different stages of maturity were obtained by washing the surface of 
the fruits under aseptic conditions using the method described by 
Sinha (Unpublished). The results are presented in Table I. 
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Table I 


The concentration of fungi on the surface of mango fruits 

{total of 50 mangoes) 



Frequency of occurrence of the colonies 

Total 
of 50 

OtiAllld 19v/l»tvU 

28-4-42 

7-C-42 

' 13-G-42 

20-6-42 

27-G-42 

mangoes 

Aspcr{;i/ius nidulans • • 

57 

i 

37 

119 

41 

29 

283 

A s per gill us u iger 

• • 

8 

18 

G4 

21 

111 

Aspergillus sp. .♦ 

• « 

• • 

13 

7 


2G 

Acrothecium sp. •• 

• ♦ 

• • 

■ • 

51 

1 GO 

111 

AHcf nat ia sp. . . 

y i 

• • 

'>d 

32 

1 28 

128 

Fusarium sp. 1 

1 1 ^ 

6 

12 

# # 

' G 

36 

Fusanum sp. 2 •• 

« • 

15 

1 G 

i * ^ 

4 

25 

Rhhopns arfhizus •• 

« • 

• • 

3 

# % 

3 

G 

Fen icilliu w s p . • • 

4 • 

1 

1 

• • 

1 

# # 

1 

2 


The surface washing yielded 9 fungi. Among these strains 
A. nidulans was present constantly, the concentration being fairly 
large during the early periods which shows a slight decline when the 
fruits approach maturity. A. niger is absent during the earliest sample. 
Alternaria sp. and Fusorium sp. 1 arc fairly common whereas Acro- 
thecium sp. appeared towards the later part of the season. Rhizopus 
arrhizus and Penicillium sp. are much less frequently found. Sinha 
(Unpublished) could obtain only five fungi as the surface isolates. In 
the present investigations Neocosmospora vasinfecta was absent. 

The concentration of the surface fungi shows no definite relation 
to time. But it will be noted that when the net charge of the fungal 
spores on the total number of 50 fruits is taken into consideration, 
the four fungi — Aspergillus nidulans^ Aspergillus niger and Acrothecium 
sp., Alternaria sp. stand out prominently. Fusarium sp. 1 although 
shows a low concentration, is a pathogen which is present in quite a 
high concentration in the early season. 

Isolation of Latent Fungi 

Latent fungi were isolated from surface sterilized mangoes of all 
stages beginning from the unfertilised ovary to the fully mature fruit 
just before the time of picking. The materials were surface-sterilised 
by washing them in a concentrated solution of borax for 20 minutes, 
steeping them in 0*1% mercuric chloride for three to five minutes 
according to the stage of maturity and finally washing them several 
times in sterile distilled water. Surface washings of the fruits treated 
in this manner were found to be free from viable fungal spores. In 
the case of smaller fruits, the whole of the fruit was cut into pieces, 
and all the pieces were put on the standard synthetic medium. In 
the larger fruits, five cubes were rapidly taken out by means of a ste- 
rilised scalpel — 2 from the upper tip, 2 from the equatorial region and 
one from the base. The fungi appearing after four days were recorded 
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and isolated in tubes. Pure cultures of the strains were obtained by 
subculture of monohyphal tips. The results are presented in Table II. 

Table II 

The fungi isolated from apparently healthy fruits of 

varieties Khajli and Phajli 


Stage of 
maturity of 
fruits ( length 
in mm.) 


No. of 
fruits used 
for 

isol ation 


Number of fruits giving the strains 


Aspergillus 

uidnlans 


Aspergillu^\ 
niger 


Acro' 
thecium sp, 


Alternaria 
sp. 1 


Fusarium 
sp. 1 


Var. Khajli 


Fertilised and 
unfertilised 
ovaries 
3-5 
10-20 
30-55 
60-75 
75-95 
100-120 
Above 120 

Total 


Fertilised and 
unfertilised 
ovaries 
3-10 
15-30 
30-50 
60-76 
76-95 
100-120 

Total 


• • 





1 

1 


30 

• • 

• # 

» # 

# • 

22 

16 

• • 

• • 

* • 

1 

11 

20 

1 

• • 

• • 

1 

ft ft 

23 

5 

3 

3 

1 

ft ft 

15 

6 

1 

• • 

• • 

• • 

23 

7 

1 

1 

1 

ft ft 

17 

6 

2 

• • 

• • 

1 

U 

4 

2 

• • 

1 

1 

3 

158 

1 

28 

9 

4 

5 

37 


Va 

r. Phajli 

1 

1 


20 


• • 

« • 


15 

10 

« % 1 
• • 

• • 

• • 

» ft 

7 

20 

1 

• • 

2 

• • 

1 

1 

7 

16 

3 

1 

1 

1 

• • 

1 

15 

4 

2 

1 

ft • 

ft ft 

18 

5 

2 

2 

1 

•• 

13 

4 

2 

1 

1 

ft ft 

112 

16 

9 

1 

5 

! 3 

1 

30 


From the data presented m laoie lu u win oe secu luai uui. 
158 Kliajli fruits, five fungi, viz., Aspergillus nidulans, Aspergillus niger, 
Fusarium sp. 1, Acrothecium sp, 2, and Alternaria sp. 1 were obtained, 
the first three being more important. In the number tested 28 
nave Aspergillus nidulans, 9 A. niger, 4 Acrothecium sp. 2, and 5 
Alternaria sp. 1 and as many as 37 Fusarium sp. I. It will also be 
noted that most of the Fusarium sp. was obtained from the young 
unfertilised ovaries or from fruits 3-5 mm. in length. Its absence in 
the later stages is probably due to its being pathogenic with the result 
that the unfertilised ovaries and the young fruits infected witn tne 
funeus do not develop further. The first appearance of mdularis 
is made when the fruits are 10-20 mm. in length but only from one 
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fruit. Five fruits out of a number of 23 from the next stage (30-35 mm.) 
yielded A. nidulans. 

The same fungi were isolated from the 112 Phajli fruits, viz., 
A. nidulans from 16, A. ni^er from 9, Acrothecium sp. 2 froni 5, 
Alterneria sp. 1 from 3 and Fusarium sp. 1 from 30 mangoes. As 

before Fusarium mainly appeared in the earliest stage. 

A comparison of the orchard fungi with Tables 1 and 2 shows 
that the 5 latent fungi are common with 9 occurring on the general 
surface and the 13 recovered from the orchard atmosphere. 

Artificial Production of Latent Infection 

Experiments were carried out to cause latent infection artificially 
and also to determine the period at which it takes place in nature. Only 
one strain, A. nidulans— X\\t most commonly occurring fungus— was 
selected. This fungus in the later part of the season showed saltations 
in some culture plates but the infection and other investigations were 
continued with the original non-saltating strain. Two methods were 
employed. 

(a) Spray inoculation. — The fruits of the two varieties while on 
trees were surface sterilised with rectified spirit and a spray of a con- 
centrated conidial suspension of A. nidulans in 0*5% malt extract 
given for three successive days (for a few minutes every day) and 
left on trees without any attempt being made to guard the fruits 
against natural infection. 

Most of the fruits remained healthy ; some, however, showed 
dry-rot in which the fruit shrivels up considerably, the skin 
together with the inner tissue is thrown into numerous folds, and 
becomes very hard. Subsequent investigations have indicated that the 
disease is not due to A. nidulans but a physiological one. The prob- 
lem is under investigation. 

The apparently healthy fruits (the fruits that did not show any 
external sign of the disease even 14 days after the spray) were investi- 
gated for possible latent infection. A fixed number of fruits were 
brought to the laboratory and after thorough surface sterilization 
representative areas were placed in plates with the standard synthetic 
medium to recover the fungus present in the fruits. 

As it was not possible to take the weight of the fruits at the time of 
artificial infection, an arbitrary division of the different stages of 
maturity was based on the length, /.e., fruits below 75 mm. were termed 
as small (S), between 75 and 100 as medium (M) and above 100 as big 
(B). The results of the spray infection experiment on the two varieties 
are shown in Tables III and IV. 

Tables III and IV show that small Khajli mangoes when sprayed 
with a concentrated conidial suspension, give 71 -4% of latent infection. 
In the medium size, there is a considerable fall to 20 0% and in the big 
to 7 *6%. The Phajli fruits gave more or less similar results, the per- 
centage of infection being the greatest when the fruits are small, the 
later stages being less affected. 
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Table III 


The effect of spray of concentrated conidial suspension of 
A. nidulans on Khajli fruits of different stages of maturity 


Stages of maturity 
(Length in mmj 
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Table IV 


The effect of spray of concentrated conidial suspension of 
A. nidulans on the Pbajli fruits of the different stages of maturity 


Stage of maturity 
(Length in mm.) 
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Latent infection was also found in similar unsprayed sets, being 
22*2% in the medium Phajli fruits and 12*5% in the small-sized 

Khajli. 

The results show that at an early stage of development when the 
fruits are small the fungus can lodge itself securely in the fruit as latent 
infection. But apparently in the medium and big fruits the lungal 
spores are unable to get a hold. Spraying at the later (medium and 
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big) stages, therefore, does not make any appreciable difference 
regarding latent infection. 

The 109 Khajli and 83 Phajli fruits, left on trees for further obser- 
vations on latent infection after the spraying treatment, showed that ail 

of them remained healthy till they were on trees. Towards the end of 
the season, these mangoes were removed to the laboratory where they 
were surface sterilised by borax and mercuric chloride and wrapped in 
sterile papers, the stalk-end being sealed with wax to minimise loss 
due to evaporation in storage. The fruits were incubated in glass cases 
at the room temperature. The mangoes were examined after 9 days 
for rotting. The results are given in Table V. 

Table V 


The number of iminfected and artificially infected fruits rotting 

in storage {Khajli and Phajli) 


Stage of maturity 
at wJiich infected 
(Length in mm.) 

Lxperimental 

Control 

No. of fruits 
stored for 
ripening 

No. of fruits 
showing rotting 
after 9 days 

No. of fruits 
stored for 
ripening 

No. of fruits 
showing rotting 
after 9 days 
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An examination of fruits, 5 days after storage, showed 6 to 8 
greyish-black lesions distributed on the general surface of the fruits. 
Nine days later most of them had coalesced to form one big or 2 to 3 
smaller rotting patches. 

It will be seen from Table V, that out of 46 Khajli fruits, inoculated 
by the spray method at different stages of maturity, 15 of them rotted 
9 days after storage and that mangoes below 75 mm. proved more 
susceptible. A comparison of Table V with Tables III and IV shows 
that the percentage of artificial infection obtained by plating the sprayed 
fruits is near about 70% in stage ‘S* and 20% in stage ‘M’. Nearly 
the same rotting percentage is given by the artificially infected fruits 
stored for ripening. The results, thus, indicated clearly that the 
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fungus, A. nidiilans remained latent as long as the fruits were on trees 
and caused rotting during storage by becoming active pathogen. 

Table VI 


The effect of wound inoculation of Khajli fruits 

by Aspergillus nidulans 
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Table VII 

The effect of wound inoculation of Phajli fruits 

by Aspergillus nidulans 
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{b) Wound inoculation . — The method consisted in making super- 
ficial punctures, involving minimum depth, in small areas on the mango 
fruits of different age while on trees and putting the inoculum of 
A. nidulans on the wound. This method ensures the entry of the fungus 
in the fruit. Fourteen days after infection representative parts from the 
inoculated areas of some of the fruits were examined in culture and the 
rest were brought to storage after two months. All the mangoes 
showed A. nidulans from the infected parts excepting two Khajli of 
the medium size and two Phajli of the big size. The results are given 
in Tables VI and VII. 

State of the Fungus during the Period of Latency 

By spores . — To study the mode of perennation, the sprayed fruits 
were periodically examined in cuticular preparations and both in 
hand and microtome sections. It was found that in most cases the 
conidia were abundantly present and remained quite firmly lodged, 
on the general surface of the fruits as was also f^ound by Kidd and 
Beaumont (1925) for apples. In two preparations only, conidia of 
A. nidulans and the hyphie produced from them were also found in the 
substomatal cavity (Text-figs. 5 and 6). In the substomaial cavities, 
however, the conidia and the hyphie remain well protected from the 
weather fluctuations until conditions become favourable for their 
germination and lateral spread. It may be mentioned that older 
fruits showed conidia only round about and on the lenticels but none 
in their cavities. Sinha (1945) has pointed out that in the mature 
condition the lenticels become covered over by the extension of the 
cuticle of the fruit. 

By hyplue . — The hyph$ of limited growth, presumed to be of 
A. nidulans^ that remain dormant in the subcuticular region, are of 
more common occurrence (Text-figs. 4 and 5 b). Similar hyphas 
whose identity has been definitely established by culture as A. nidulans 
have also been detected in the ducts and the cells of the outer-mesocarp 
(Text-figs. 7 and 8) of the fruits which were artificially infected at 
the stage ‘S’ (about 70 mm. in length) and gathered for investiga- 
tions about the time of picking. It is, therefore, very likely that the 
hyphie detected at the two places and at two different stages of 
maturity of the fruits are the same and that the subcuticular hyphx 
resume their growth a little before the fruits are removed for storage. 

That the fungus remains confined to the superficial layers is also 
proved by the fact that fresh surface sterilised cubes from mangoes, 
previously sprayed with the conidia of A. nidulans^ when cut into hand 
sections and plated serially, invariably gave the fungus from the first 
two sections. 

Penetration of the infecting hypha . — As most of the conidia are 
found to be present on the surface of the fruits (only a few in the 
substomatal cavity) and the hyphie in the sub-cuticular region are consi- 
dered to be the form in which the fungus survives the period of latency, 
it was thought desirable to study the mode of entry of the fungus 
into the mango tissue. There were two obvious methods for pene- 
tration : (i) the entry of the conidia lying near the stomata and the 
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lenticels into the cavities by means of germ tubes and (ii) the pene- 
tration of the cuticle by the infection hypha. For this purpose surface 
sterilised small fruits were placed in sterile moist chambers and 
inoculated with the conidia of A. nidulans at a number of places on the 
areas marked. The tissues from the marked areas were removed 
at regular intervals and fixed instantaneously for microtome sections 
and cuticuiar preparations by macerating the tissues in a mixture of 
potassium chlorate and nitric acid. It was noticed that the germ-tube 
from the conidia, on germination, spreads laterally on the skin (Text- 
fig. 1) until it makes its entry by a puncture in the cuticle (Text-fig. 2). 
The infecting hypha traverses the thickness of the cuticle where it 
meets the epidermis when it takes a turn (Text-fig. 3) and lodges itself 
between the cuticle and the epidermis (Text-fig. 4). Further growth of 
this hypha is arrested at this stage and it appears that due to certain 
factors, operating within the tissues, the hypha is unable to overcome 
the resistance offered by the innermost layers of the cuticle. A closer 
examination revealed that the cuticuiar layer is stratified as if one 
layer is deposited over the other. The one in immediate contact 
with the epidermal cells is denser and at times yellower which gra- 
dually thins out towards the periphery. Probably this difference 
determines the position taken by the hyph^e which may either lie 
against the outer epidermis or slightly above it. The subcuticular 
hypha remains in a dormant condition without proceeding further 
until the lowering of the tissue resistance due to various physical 
and chemical changes associated with growth and senescence of the 
fruits. 

There is no structure comparable to the appressorium found in 
the present fungus as is reported for CoUeiotnehum by Dey (1919) and 
Simmonds (1941). Many hyphie may infect the same fruit at a number 
of places. No external lesions or anthracnose spots could be noticed 
in the sprayed fruits but in the laboratory experiment small orange 
coloured areas developed where the hypha: entered the cuticle. 

Reaction of the Tissues to the Pathogen 

The evidence available on the latent infection indicates that the 
development of the fungus is arrested at a very early stage and the 
infections are confined to the surface layers of the skin. Experiments 
were conducted to elucidate the reactions of the different tissues of the 
mangoes (epicarp and mesocarp). 

With this end in view, an equal amount of inoculum, taken from 
the growing edge of the culture of A. nidulans, was introduced into 
fruits at three depths in the laboratory : (i) just below the green skin, 
(ii) at a depth of 5 mm. and (iii) on the stone. 

For the last two sets, a method suggested by Granger and Horne 
(1924) was used, whereas for the first, a small peeling of the green skin 
was taken out by means of a sterile scalpel on three sides. After 
inoculation of the fungus, the peeling was replaced and sealed with 
wax. 22 Fruits were employed for each set. The fruits were examined 
after 2 weeks, the diseased part scraped out and weighed, eliminating 



DISEASES OF MANGIFERA INDICA LINN. 197 



Text-figs. 1-8. Demonstrating the course of the infecting hypha of A. niditlans 
and its mode of percnnation. Fig. I. Long germ tube from the conidium creeping 
along the cuticle, x 620. Fig. 2. Germ tube entering the cuticle, x 780. Fig. 3. 
Infecting hypha taking a turn when comes near the epidermis, x 620. Fig. 4. 
Subcuticular hypha, x 620. Fig. 5. Conidium in the substomatal cavity, x 780. 
Fig. 6. Hypha in a. substomatal cavity and b. the subcuticular region, x 780. 
Figs. 7 and 8. Hyphaj in d. ducts and e. a cell of the outer mesocarp of the 
iyy|ts before removal for ripening. 
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the dead tissues produced due to the operation. A summary of the 
results is presented in Table VIII. 

Table VIII 


The differential rotting when an equal amount of inoculum is 

put at different depths in the fruit 


Place of inoculum 

Wt. ofthe 
fresh tissue 
used for inocu- 
lation in gm. 

Wt. of the 
tissue 2 weeks 
after inocula- 
tion in gm. 

1 Wt. of the 
diseased 
tissue in 
gm. 

Average wt. 
of the diseas 
ed tissue in 
percentage 

1. Under the preen skin.. 

2936-5 

2239*4 

8-0 

0-3 

2. Depth of 5 nmi. 

2S42-5 

2265 -C 

166-4 

7-3 

3. Just above the stone .. 

3410-4 

2664-4 

382-5 

14-3 


An examination showed that even allowing slight positional 
differences there was practically no rotting when the inoculum is intro- 
duced just below the green skin, the maximum being in cases where 
the inoculum reaches the stone. Thus in fruits of the first set only 
8 -0 gm. of the rotten tissue was obtained in 2239 *4 gm. of the 
tissue used for inoculation. In the second and the third sets 7-3% 
and 14*3% of the diseased tissue was isolated respectively. 

It, therefore, becomes clear that different tissues in the fruit show 
different degrees of resistance to the fungus and the amount of rot will 
c' depend on the depth the fungus is able to traverse before being picked 
for ripening. The resistance is highest near the epidermal region and 
decreases with the increase in depth. The epidermis and the outer 
mcsocarp offer considerable resistance whereas the deeper tissues 
(middle and the inner mesocarp) are more susceptible, favouring the 
lateral spread of the fungus. If the fungus does not cross the limits 
of the green skin (outer mesocarp), it will only produce superficial 
lesions. In order that the fungus may produce the rot in the inner 
mesocarp, it must overcome the resistance of the external layers and 
then penetrate into the deeper tissues. Under low conditions of 
resistance the hyphje penetrate the epidermis, grow into the outer 
mesocarp and involve its ducts and cells. This differential reaction 
of the tissues, thus is of considerable significance in storage. The 
amount of inoculum may also play an important part in initiating the 
rot in the living tissue, but a certain minimum number of hyph® may 
be required for the purpose. 

Discussion 

Considerable amount of work has been done on latent infections 
both outside and in India. Shear and Wood (1913) found dormant 
infections of Colletotrichum and Glomerella in the leaves, stems, flowers 
and fruits of many plants. Dastur (1919) showed that Glceosporium 
musarum is present as latent infection in immature bananas. Wardlaw 
(1931) confirmed Dastur’s observations. Wardlaw and Baker (1926) 
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demonstrated the presence of Colletotrichum Gl(£Osporioides in green 
mangoes. Baker and Wardlaw (1937) have proved that several fungi 
are of common occurrence in the tissues of tropical fruits and by the 
time they are harvested they contain latent infections of several jungi. 
Baker (1938) made a survey of the organisms which may occur as latent 
infections during the development of the tropical fruits and drew a 
relation between the latent infecting fungi, the organisms on the 

general surface of the fruits and in the orchard. Sinha (Unpublished) 
traced the origin of some of the diseases in storage to the infection 

in the orchard. 

A comparative study of the number and the concentration of 
orchard fungi during various periods in the mango season yielded as 
many as 13 strains. Some of them {Asperfi^illus nk/ulaus and A. niger) 
were present always, others like Aspergillus sp., Penicillium sp. and 
Rhizopus anliizus occurred only occasionally. The relative concen- 
trations of the strains were also found to vary with time but as the 
factors operating in an orchard arc many and variable, it was not 
possible to draw any general conclusion. Baker (1938) obtained a 
considerable amount of saprophytic fungal flora in the grape fruit 
orchard and from the studies extending to nearly one year concluded 
that the modifying effect of the season on the constituent members ot 

this flora is negligible. 

Sinha (Unpublished) isolated only 5 fungi from the surface of 
mangoes stored in market. Surface washing of Khajli and Phajli fruits, 
gathered directly from the orchard, have given 9 fungi, some of them 
are common with those obtained by Sinha. Neocosmospora vasinfecta 
reported by Sinha was found to be absent in these mangoes. 

Since the atmospheric flora differs from place to place, different 
latent fungi are expected under different conditions. Baker and 
Wardlaw (1937) and Baker (1938) obtained Colletotrichum Gla>o- 
sporioides, Phomopsis sp., Dothiorella rihis and Guignardia sp. as latent 
infections in green mangoes. Sinha (Unpublished) could recover 4 
strains under Lucknow conditions— capsci, Aspergillus 
nidulattSy and two sterile strains. In the present investigations five fungi, 
viz., Aspergillus nidulans, A. niger, Fusarium sp. 1, Alternaria sp. and 
Acroihecium sp., were obtained from the Khajli and Phajli varieties. 
The three fungi of relatively greater importance are A. nidulans, 
A. niger and Fusarufin, Fusarium being mainly isolated from the un- 
fertilised and fertilised ovaries. Baker (1938) explained the occurrence 
of Fusarium by the fact that it possesses resistant spores, sometimes 
capable of withstanding the surface sterilisation technique. 

The superficial fungi and those obtained in the atmosphere of the 
orchard are found to be related to the latent infecting ones. The five 
fungi, recovered from the apparently healthy fruits, are in common 
with the 9 obtained as superficial isolates and the 13 collected from the 
orchard during various periods of the mango season. 

Baker and Wardlaw (1937) and Baker (1938) showed latent infec- 
tions in the fruits of all sizes and proved that in many instances these 
latent inflections are established shortly after the fruits are set. Baker, 
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Crowdy and McKee (1940) stated that the young mango fruits are readily 
infected as compared to the old ones, the infection reaching the maximum 
intensity when the fruits are about half developed. The results of the 
, investigations embodied here reveal that latent infections are definitely 
related to the age of the mango fruits. They are more susceptible 
to A. niduJans during the earlier stages. The older ones, either are 
incapable of being infected or are much more resistant. Even by 
spraying a concentrated suspension of spores of A. nidulans no appre- 
ciable increase in the latent infection has been found in the fruits of 
medium and large size. The maximum period of susceptibility lasts 
till the fruits are about 70-80 mm. in length. Experiments with the 
isolation of the fungus in question from apparently healthy fruits also 
support the above observations for the stage of isolation and the 
stage at which artificial infections are possible are more or less the same. 
Further, the observations indicate that the amount of infection is 
directly related to the concentration of the respective fungi on the 
surface of the fruits and in the atmosphere of the orchard provided 
the fruits are at the susceptible stage. 

A certain amount of work has been done on the mode of perenna- 
tion of the latent fungi and the histological changes associated with it. 
Kidd and Beaumont (1925), during the course of their study with 
storage diseases of apples, came across spores that remained on the 
general surface of the fruits and in the lenticels until such a time as they 
were able to germinate and enter the tissues. Horne and Palmer 
(1935) showed that DothiorcUa ribis enters the young lenticels of 
immature avacado pears on trees and forms the mycelium which 
remains dormant in the air spaces until the fruit is becoming senescent 
in storage. The present investigations show that while in most cases 
the conidia are abundantly present and remain quite firmly lodged on 
the general surface of the fruits, in two preparations the conidia of 
A. nidulans and the hyphae produced from them were found in the 
substomatal cavity. Of more common occurrence is a hypha of limited 
growth (presumed to be of A. nidulans) in the subcuticular region. 

Regarding the mechanism and the nature of latent infection 
Wardlaw, Baker and Crowdy (1938) have shown the infection of papaw 
fruits through the stomata at any stage, at a temperature of 80°-90®, 
in a saturated or nearly saturated atmosphere. Baker, Crowdy and 
McKee (1940) showed that for successful infection of the mango fruit 
by CoUetotrichum Glceosporioides and allied fungi, an initial period 
with relative humidity at or near the saturation point, was necessary 
and this period need not persist for more than 12 hours provided the 
fruits are not subjected to abnormally dry conditions. The conidia 
of A. nidulans, the fungus in the present study, germinate in a few 
hours and cause an entry in less than 24 hours. Though the spores 
are present on the general surface, around and on the lenticels and 
stomata, they pierce through the cuticle. The fungus, in the ordinary 
course, unlike Botryodiplodia theohromce (Baker and Wardlaw 1937), 
is not a wound infecting one though its presence does ensure the entry. 
There is no structure comparable to the appressorium developed as 
is found in CoUetotrichum (Dey, 1919 and Simmonds, 1941). The 
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entry of the fungus into the epidermal tissue by puncturing the cuticle 
probably explains the fact that latent infection occurs mostly during 
the early stage of the development of the fruits. It is probable that 
due to changes in the cuticle in more mature fruits the infected hyphs 
are unable to puncture and gain an entry. The infecting hyph® after 
making a puncture in the cuticle remain in a subcuticular position 
simWdT io Colleioiriclium and (Sinimonds, 1941) and unlike 

Colletotrichum limlanuihiaiiwn (Dey, 1919) where the mycelium pene- 
trates the cuticle and persists in the epidermal cells. The artificially 
infected fruits while on trees do not exhibit any anthracnose lesions 
but in the laboratory experiment, small orange coloured areas developed 
at places where the fungus made its entry. 

The subcuticular hypha is believed to be the form in which the 
fungus survives the period of latency. It remains in a latent state for 
about two months and starts its spread just before the fruits are 

picked for storage. 

The different tissues in the fruit show different degrees of resistance 
and the amount of rot will depend on the depth the fungus is able to 
traverse before being picked for ripening. If the focus of infection 
is deep down into the tissue (inner mcsocarp) the greater will be the 
rot produced. The fungus must cross the limits of the green skin 
to produce its full pathogenic effects otherwise it will only produce 
superficial lesions not involving deeper tissues. 

The absence of active parasitism during the earlier stages can be 
attributed to several factors either acting singly or in combination. 
Dastur (1919), Ghatak (1938) and Baker et oL (1940) maintain that 
the chemical constitution of the fruit is chiefly responsible for this 
behaviour. Simmonds (1941) who is more definite attributes it to 
the fact that the upper cellulose layer acts as a barrier which the 
parasite is unable to overcome owing to its chemical nature or the 
constitution of the cell-sap and the later advance is facilitated 
by the withdrawal of the toxic substances due to an increase in 
the enzyme action or by alterations in the cell-sap. The present 
investigations show that the innermost cuticular layer, which is 
characterised by its being denser and at times yellower, offers consider- 
able resistance to the invading organism, thereby arresting its further 
advance, the degree of resistance determining the position taken by the 
subcuticular hypha — either directly above or even slightly raised above 
the epidermal cells. Later advance, which in most probability is 
brought about the time of picking, is initialed by the weakening of the 
lower tissues due to various physical and chemical changes associated 
with growth and senescence of the fruits. 

Summary 

The paper deals with the investigations on the latent infection 
in the mango fruit using two varieties — Khajli and Phajli. 

Thirteen fungi were found to occur in varying concentrations in 
the atmosphere of the orchard, of which nine strains were common 
with the fungi obtained from the general surface of the fruits. Some 
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of these have been noticed to occur throughout the mango season, 
some quite frequently and still others only rarely. 

Five different fungi have been isolated as latent infections from 
the unfertilised ovary to the mature fruit before the time of picking. 
Some of these have been isolated more frequently than others. All 
the latent fungi are common to those found on the general surface of 
the fruit and in the orchard under natuial conditions. 

Two methods, v/z., spray of a concentrated conidial suspension 
and an application of conidia on the superficial wounds have been used 
to cause latent infections artificially by A. niclulans. 

Younger stages (below 75 mm.) are more susceptible, the resist- 
ance of the fruits increasing with the advancement in maturity. 

Investigations include observations on the mode of perennation 
of the fungus during the period of latency. The conidia are abundantly 
present on the general fruit surface and some of these remain quite 
firmly lodged.. Germinated and ungerminated conidia were also 
detected in the substomatal cavity. A more common method of 
perennation is a hypha of limited growth (presumed to be of A. nidulans) 
that remains dormant in the subcuticular region. 

The hypha gains an entry into subcuticular region by piercing 
through the cuticle. The course of the infecting hypha has been 
demonstrated. 

The subcuticular hypha remains dormant for about two months, 
till the fruits are on trees and it is believed that this hypha resumes its 
activity a little before the fruits are picked, and reaches its maximum 
when the fruits are in storage. 

Different tissues of the fruit have been found to behave differently. 
The epidermis and the outer mesocarp offer considerable resistance 
to the organism whereas the deeper tissues are more susceptible favour- 
ing the lateral spread of the fungus. The amount of rot depends on 
the depth the fungus is able to traverse before being picked for 
ripening. If the fungus does not cross the limits of the green skin it 
will only produce superficial lesions. 
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Prcsideuii^d j^AJrcss 

PSYCHOLOGY AND THE REHABILITATION OF HUMAN SOCIETY 

I 

The Morass of the Present and a Way Out 

c -5 -re 

today the crises in the past history of minds of many of us as we 

^[^ntM^cfand rS tLTurant o^m ^.h fne^jur lives Jn the 

JecJntd^fL- t e ^.u^g v.ta that op n d 

out before us was ‘one of ^dvanang civ.hsat.on 

of knowledge everywhere expanding. A believed to have 

into comfortable sleep to the peace and 

been the "o^V^RASH!-the Lt world war administering a rude 

prospenty. ^^ME 1 HE LKAbn . 

ScLks °ol thf ir^nd" smiling earth of ours turned into a dreadful 

inferno by, flaming towi^. _ 

And sinking ships and preying hands. ^ 

ThP battle fields were never before so hideous, and the atrocities committed 
The battle . .q.. . .njg Man’s sense of decency was out- 

"Ind hU fSth in himseU tas uprooted. These frightful events together 

wufihe severe economic depression that followed, we thought, were enough 

to oroduce a sobering effect on the turbulent elements in man s nature. But 

we^were sadly disappointed. The war which we thought was being fought 

To end all wars only ended in sowing the seeds of another and a more inhurnan 

war which has made all of us victims to untold loss and suffenng. And thm 

war was brought to an end dramatically by the use of weapon so ruthl^, 
war was . . ^pctructive results, and foreshadowing such temble 

^ 00 *^”^ ^he t^turltoffts ow/'authors stand appalled. In the 

midst^of all this gloom and despair we are constrained to exclaim. 

Ah! man, proud man, 

like an angry ape 

Plays such fantastic tricks before high heaven 
As make angels weep!.” 

And we grow rigid with terror when we are told that a third global war is 

in the offingl , , ... ... ^ *.u 

*.T* • thA nhenomenon of war as such that is disquieting, but the 

reeularitv and frequency with which humanity is seized with this fratricidal 

^ not M though the sadistic lusts and barbanc passions unleashed 
Twar mar^ed"?L plges of history here and there so that they may be passed 
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by without comment. The human race seems to indulge in these unholy 
orgies periodically, and the advance of civilisation seems but to refine the 
means by which nations slake their thirst for the blood of brother nations. 
The perusal of general history unfolds a gloomy tale of the insensate greeds, 
lusts and panic fears, and of the ferocious passions and hideous deeds of the 
uncultured mass."^ How true this observation is of contemporary history 
may be seen if we peruse the records of the International War Crimes 
Tribunal. Sir Hartley Shawcross who prosecuted the war criminals in 
Europe denounces the top-ranking men who organised the inhuman tortures 
as no better than common murderers who were morally guilty of crimes so 
frightful that imagination staggers back. Justice Jackson remarks with in- 
finite sadness in his heart that these crimes which offended against the 
sanctity of human personality, this mad and melancholy record, would live 
in history as the text of twentieth century’s shame and depravity. But, let 
it be noted that this shame and this depravity of the present 'civilised' 
century are not confined to any one country, nor even to the battle field. We 
had a first hand experience of 'the bestiality and brutality of the uncultured 
mass of the twentieth century’ in the recent riots nearer home on either side 
of us, and that too in peace time ! The slightest irritant seems to induce man 
to slough off his thin and loosely fitting skin of civilisation and display him- 
self shamelessly in all his brutal and primitive nakedness. It may have been 
fondly believed by a few that? man was made in the likeness of his Creator 
and placed but a little lower than the angels, but history seems to point to 
the Darwinian conception of man's origin as the nearer approach to truth. 
MAN IS TRULY AN INSTINCTIVE ANIMAL. And the angels may well 
gp into, tears to see this sorry parody of the Divine Creator's benevolent aim 
and purpose! 

What then is the remedy? Or is there no remedy at all? Have centuries 
of culture and civilisation proved utterly ineffective? Have all the efforts 
of man to rescue himself from the clutches of the brute in him been in vain? 
Is there then no hope for man? Is he doomed to perish, and be wiped off 
the face of the earth? NO, HE IS NOT CONDEMNED TO SUCH A 
SORRY DOOM, I for one have no hesitation in saying that there is hope 
for man yet. And that hope comes from PSYCHOLOGY. In my own 
mind that hope is bom of a deep and abiding faith in the high destiny to 
which psychology is called today. It is my passionate desire to carry all of 
you with me, my anxiety to infect you as it were with my optimism in regard 
to the competence of psychology to recondition human nature, it is this deep 
seated longing that prompted me. Sir, to choose ‘Psychology and the Rehabi- 
litation of Human Society' as the theme of my address when, out of their 
kindness and generosity, my respected colleagues on the Sectional Committee 
conferred on me the high honour of Presidentship of the Section, and the 
Executive Committee and the General Committee of the Science Congress 
also considered me worthy of that honour. I am deeply grateful to all of 
them, and trust that I shall be able to fulfil worthily the duties entrusted 
to me. 

Speaking psychologically, and philosophically too for that matter, self- 
knowledge, self-discipline and self-control are the main ingredients of the 
potion that modern man must quaff in order to rid himself of the disease that 
is torturing his body, mind and soul. In days gone by these ingredients were 
provided by spiritual discipline which kept the intractable elements in human 
nature under proper control. True, it was only intuitive pr mystical know- 
ledge that they of ancient times had, but it was enough to keep man from 

I. Naidu, P. S. The Historic Process (Meller Lectures, Madras University), 1946. 
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mischief. Then came science in the fullness of time, and destroyed spin- 
tuality and mysticism, but put nothing in their stead. The rudder has been 
broken, the ballast thrown overboard, while the winds on the sails are being 
blown into ferocious violence. The vessel is heading towards the rocks, and 
something must be done and done at once to save man from disaster. One 
obvious solution lies in going back to the discipline of the ancients, but to 
the minds of men and women steeped in the realistic and materialistic spirit 
of science this will be unpalatable. To them a scientific solution alone will 
make a ready appeal. I do not agree with those who denounce science, and 
say that science should take a holiday. Let us by all means have science, 
more science, and still more science— but (and it is a very big BUT)— 
the right type of science. 


IT IS HERE THAT THE SCIENCE OF MAN COMES IN 
The Problem of Science and Society— a Brief Historical Sketch 


It is an encouraging sign of the times that in our own country as well as 
in foreign lands scientists are steadily realising the need for a re-orientation 
of the values of science. They have begun to speak of the social functions 
of science, and to assess scientific achievement in terms of human values. 
There is now a feeling that it is not the group of sciences engrossed in the 
study of the physical environment, not even the group concerned with the 
biological environment, but the group attempting to delve into man, his mind 
and his social relations that should receive our most anxious care and consi- 
deration Tliis is no doubt a vague groping after the truth, but it is valuable 
as an index of the growing dissatisfaction in learned circles with the exaltation 
of sub-human values which inspired the scientific workers of the previous 
centuries A rapid aerial survey of the history of this new movement in 
science will reveal whither exactly it is tending, and the points where it is 
going astray. Let me attempt the survey. 


It was in the year 1927 that the scientists who met at Leeds under the 
ausDices of the British Association for the Advancement of Science were rudely 
awakened from their slumber by a striking seimon which was preached to 
them by the Bishop of Ripon. In spite of al his riew rnasteiy of nature, the 
Bishop said, man did not seem to be really advancing his own cause. 
Development of his resources did not spell either development or happiness 
for himself. And the Bishop asserted with all the emphasis at his command, 
‘that the sense of direction had been lost amidst all the new discovenes . 
Unless parallel progress was being made towards moral and spiritual supre- 
macy could we dam to go on. asked the learned divine, enhancing rnian s 

bodily values without some sure hope of savmg his soul? These exalted 
vaiuca RichoD made a deep impression on the scientists. 

In I*^rPresidLt^E%Lg asked oFthe a^embled gathering of British scientists. 
'Whither does this tremendous procession of science tend. What, after all, 
is ite goaP What ‘s hs proba&e influence upon the future of the human 
race?- And the president declared that ‘the command of nature had been put 

mto man’s hands before he knew^^J^^w 

occurred at ^ ^ ^ mtle to increase opportunities for 

IT m of r^an-s irrational impulses. Without intend- 

tag'to”do“L coSsly, the Jrofessor touched the profound psycholo^cal 
T^r^Ki 1. • of the unsocial complexes m the unconscious 

C" S 1;, .v.n, U a. 
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address of Josiah Stamp delivered in 1936. Stamp spoke of the impact of 
science on society, and for the first time came out boldly with the suggestion 
that the increasing difficulties confronting human society might be reduced 
by psychological research which would reveal the laws governing human 
behaviour. He declared that more money should be spent in biological and 
psychological research, as at the time he was speaking the expenditure on 
the social sciences was only a tenth of what was spent on the natural sciences. 
The year 1936 also saw another notable event in the history of science. 
Among the delegates to that year's session of the British Association were 
E. G. Conklin, the President of the American Association for the Advance- 
ment of Science, and a group of distinguished American scientists who were 
much impressed by the frank discussion of the social relations of science. 
They decided fo cooperate with the British Association in advancing the 
study of the social bearings of science and in promoting peace and intellectual 
freedom. About this time the Royal Society in England and the National 
Academy of Sciences in the United States of America organised exchange 
lectureships for the study of the progress of science, and of ideas that give 
promise of happiness for mankind. And all these forces, though operating 
from different points and on different planes, led to the formation in 1938 
of a new division of the British Association, the division for the study of the 
'social and international relations of science.' This division is pregnant with 
great promise for the future, and if it will only press into its service the find- 
ings of contemporary psychology it will prove to be a great force for securing 
human happiness.® 

In our own country the movement for the socialisation of science is of 
very recent origin. It is yet in its infancy as is proved by the fact that we do 
not have a separate division for the study of the social bearings of science. 
It was in 1938, the year made conspicuous in the history of science in England 
by the establishment of an independent section for studying the human im- 
plications of science and invention, that the Indian Science Congress took 
the first step towards the establishment of an organisation for investigating 
this new problem. In 1940 a sub-committee was appointed to study the 
impact of science on Indian society. During the years that followed, despite 
the devastating effects of the world war, the sub-committee made striking 
progress towards the fulfilment of the task entrusted to its care. A significant 
feature of the work of the sub-committee was the series of lectures delivered 
in 1944 by Dr. Kewal Motwani at different university centres in our country. 

A determined effort is being made to evaluate correctly the progress, inter- 
connections and directions of advance in the physical, biological and social 
sciences, and to tackle the question of lag in the application of scientific 
knowledge to the life of the people in India. Recently it has been laid down 
that one of the major objectives of the sub-committee should be *to make 
society more appreciative of the achievements of science and to focus public 
attention on the social applications of science.’ 

The Pressing Need of the Moment — DEPTH PSYCHOLOGY 

All this is quite impressive and exhilirating to the student of fj'® social 
sciences, but it does not seem to have been productive of any tangible result. 
The report of our sub-committee for 1945 ends with a pessimis^ 
reason for this is not far to seek. Both in our countiy and in England o y 
the outermost fringes of the difficult problem of science and its influence on 
the deeper nature of man have been touched. The psychological forces 

2. Crowther, J. G. Th« Social Relations of Science (London 1941). PP- 
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which lie at the heart of man have been ignored. And where psychology 
is mentioned at all, the reference is just superficial enough to make it either 
useless or dangerous. No attempt has been made by these committeess to 
dive deep into the mind of man to uncover the secret springs of his tantalising 
behaviour. Without a firm grasp of the psychological principles, no problem 
relating to the impact of science on society can be solved, and no scheme for 
the rehabilitation of human society can be fruitful. To psychology, then, 
ever}' student of the social sciences must turn for guidance and h^lp. 

Permit me to make a slight digression at this stage. Large hearted and 
intellectually gifted men and women of all countries who have noted with 
infinite pain and sadness the steady degradation of human nature in the face 
of ‘advancing civilisation' have sought anxiously to locate the cause for this 
fall of man. And they tliink that they see the root of the trouble in the 
unequal development of man’s intellectual and moral nature. It is Professor 
Einstein, 1 believe, who spoke of the lag between the achievements of man’s 
brain and the deeper promptings of his heart. A political thinker of standing 
remarks that ‘in the course ol a few generations human beings have learned 
to control physical forces without acquiring a like measure of control over 
themselves and their relations to one another.’ We agree to these conclu- 
sions, but we go farther than these thinkers and demand an explanation for 
the lag between the achievements of the cognitive and conative aspects of 
the human mind. The scientists however, are uanble to meet our demand 
because of their obsession with the external environment, with the outer and 
less important conditions of human behaviour. The belief persists among 
all, scientists not excepted, that by reshuffling the environment human nature 
may somehow be improved. It is not seen that without an understanding 
of the psychological forces governing human behaviour, it will be utterly 
futile to plan for the improvement of human society. The findings of Applied, 
Experimental and Depth sections of Psychology should be accorded the place 
of prime importance in all plans for the future ordering of human society. 

The Covert Cause for the Overt neglect of 

DEPTH PSYCHOLOGY 

That all programmes for reorganising human society should be broad 
based on sound psychological principles is a trite saying. Yet, what do we 
witness in the world of science today? Men gifted with keen understanding 
have failed to grasp this simple truth. Their recognition of psychology is 
grudgingly given. Our Science Congress is a notable exception: elsewhere 
there is total neglect of this fundamental science of man. One reason for 
this neglect is that modern society is inclined to ignore the individual. It 
t^es into account only what it calls the social whole. It believes that the 
universal is the real existent while the individual is only an abstraction, and 
this confusion has led to the relegation of man, and the science of man to the 
distant background. This error, serious as it is, may be set right by the 
proper education of society. But there is another and a more subtle cause 
for the neglect of psychology, and this has its origin in the powerful and 
dynamic iiiotives rooted in the unconscious. The mere study of psychology 
and other social sciences will lead to an unsparing criticism of the present 
social institutions. The true science of man will expose, as psycho-analysis 
has exposed, the hollow pretensions and the folly of modern civilisation based 
on an obsessive preoccupation with the outer environment to the utter exclu- 
sion of the inner nature of man. No wonder, then that depth psychology 
and its leaders are hated and reviled. Advances in the physical and biologi- 
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cal sciences serve but to gratify man's craving for self indulgence, while 
advance in depth psychology will lift the gossamer veil covering human 
nature, and will expose the shell within rattling with ugly and repulsive 
primitive instincts. Depth psychology will demand self-control, self- 
discipline and renunciation of the objects of sense enjoyment. The hostility 
to psychology is a defence mechanism. The resistance is deep seated and 
is not easily handled by one who is not in possession of the secrets of the 
unconscious^ Psychology is viewed by many as a mischievously tendentious 
icience. Let us not fall victims to this spirit which is spreading steadily from 
the West and the North to engulf our land. With our age long training in 
fearless instrospective analysis, we in this country should easily arrest the 
tide of environmentalism that is sweeping on us from the North. We in this 
country should have no hesitation in according to the science of man the 
sovereign place that is its due. 


II 

The Psychological Objectives of our Plans 

When we press psychology into service in our endeavours to plan for the 
future of human society, we find that this science prescribes a hierarchy of 
three goals as worthy of pursuit by us. They are EFFICIENCY, HAPPI- 
NESS and SELF-REALISATION. Efficiency relates to the body and the 
superficial levels of the mind, happiness to the deeper mental levels and 
self-realisation to the total personality, to the whole being of man. Psycho- 
logy does not stop with the mere dictation of aims. If it did it would be 
unworthy of our allegiance. It prescribes also the means by which the goals 
may be reached, and the methods by which human society may be rehabilita- 
ted. To experimental psychology and applied psychology we have to look 
for help to attain efficiency, the lowest goal in the three-fold hierarchy, to 
depth psychology for the attainment of happiness the middle goal, and to 
spiritual psychology, the unique contribution of our country, for the realisa- 
tion of the highest goal of self-realisation. No scheme for the rehabilitation 
of human society will have any chance of success which neglects any one of 
the components of this three-fold hierarchy. Let us turn to the three leading 
branches of psychology mentioned above for guidance in drawing up the 
outlines of a plan for the welfare of mankind. 

Square Pegs in Round Holes! 

First comes Applied Psychology 

It is now a well established fact that a great deal of avoidable misery 
and pain in human society is caused by the wrong placement of personnel 
in the services and the professions. The wrong pegs are in the wrong holes, 
and this maladjustment in life is a lasting source of wastage and suffering. 
Our energy, whether mental or physical, is strictly limited in amount and 
at any given moment the amount available is also limited. How best may 
this energy be used? That is an important psychological question, and on 
the answer to it depends the success or failure of all industrial plans. For 
each man there is one and only one best way of doing things. The deter- 
mination of this best way is the task of applied psychology, and it is this best 
way that I have spoken of as the goal of efficiency, which is none other than 
the attainment of perfect balance and harmony between the innate psycholo- 
gical abilities, talents and temperament of the worker and the job at which 
he has to work for the greater part of his life. There is at the present moment 
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a lamentable neglect of the psychological factor on the part of those who 
are responsible for selecting personnel. ‘The raw materials for industry are 
genreally subjected to the most rigorous tests in the firm's laboratory before 

they are accepted the claims of rival firms of machinery-makers are 

closely studied by skilled engineers before even a small piece of new plant 
is bought. But the choice of the staff— surely the life of the business — is 
often left to an unskilled minor executive who has no special competence or 
knowledge.'^ Prof. C. S. Myers says, ‘It is extraordinarily common to find 
the human factor ignored when mechanical improvements are introduced, or 
insufficiently considered when attempts are made to deal with it.' The in- 
difference displayed by all concerned in the matter of the psychological 
handling ot man-power has resulted in serious economic loss and in wide- 
spread discontent and mental unbalancing. Enormous labour turn-over is 
the first unfortunate result of the prevailing unpsychological methods of 
organising man-power. It may come as a surprise to many of us that the 
loss in England alone due to unpsychological methods of recruiting industrial 
labour is one hundred million pounds every year! Apart from this huge 
financial loss we know how the present slipshod method of fixing square pegs 
in round holes and round pegs in square holes is in many instances responsible 
for delinquency and even for certain types of insanity. And we should not 
ignore the possibility of finding a potent cause for the present labour unrest 
and mass hysteria in the unscientific methods of recruitment. What then is 
the remedy? Human Engineering on sound psychological principles is the 
only remedy that is indicated as the pressing need of the hour by a correct 
diagnosis of the symptoms of our social disease. 

AND IT IS HERE THAT APPLIED PSYCHOLOGY COMES IN. 

A Psychological Plan for Industrial Efficiency 

1 now proceed to suggest a plan* for achieving efficiency in our national 
life. The first step that I would prescribe for an efficient, fruitful and 
scientific rehabilitation of our national life is an extensive nation-wide survey 
of the abilities of our boys and girls of all ages and all grades who are now 
at school. The testing should be done at the time of admitting a child into 
the lowest elementary school grade. In fact, it should be done even earlier, 
and when infant schools become a regular feature of our educational organi- 
sation, this testing should be done at the earliest infant school stage. And, 
thereafter re-testing should be carried out regularly every year. Along with 
the medical inspection of the children, the testing of intelligence also should 
be carried out. In fact the medical inspection chart should have in it a 
section set apart for recording the results of mental tests. 

The tools required for this extensive psychological survey of national 
intelligence are ready to hand, but like other imported wares they require 
reconditioning to suit local requirements. Fruitful work is being done in an 
isolated and uncoordniated manner at many centres in our country. What 
is urgently needed is the coordination of all this valuable work under the 
guidance of a central Psychological Research Organisation with a view to 
evolve standardised tests in the various provincial languages. These tests 
will then be the most reliable tools for the survey mentioned above. 

The second step in the plan for the scientific ordering of our national life 
consists in applying vocational tests or tests of special ability for discovering 
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the innate specific capacities of children of school-going age. Along with the 
general intelligence test, the tests for special abilities should be administered 
commencing from the middle school stage. The latent abilities and aptitudes 
of boys and girls at this stage of their school career should be discovered, and 
thereafter through regular annual retesting a careful and anxious watch 
should be kept on the way this latent ability gradually unfolds itself. Then, 
at the high school or the polytechnic stage steps should be taken to train and 
develop the latent capacity according to strict psychological methods. 

After the survey of general intelligence and of special abilities comes 
another important stage in our plan. Contemporary psychology teaches us 
that a man’s temperament and his social and moral qualities should also be 
taken into consideration in assigning him to a particular job. The point that 
I am stressing has been hit off most happily by Prof. Cattell. 'There are 
people’ says this learned psychologist 'who would prefer to earn a living by 
putting dots on dice, and others who would be happier 'earning' a living by 
throwing the dice!’ 

A complete survey of human personality in all its myriad tantalising 
forms is a Herciilian task, but luckily for us the significant traits appear to be 
only a few and easily manageable. These should be treated psychologically 
and pressed into the service of our plan. 

The data gathered so far from a psychological investigation of general 
intelligence, special abilities, talents and temperament of the testees should 
be subjected to the most up-to-date statistical treatment, and the profile drawn 
for the individual testee. And then arises the final problem of finding the 
job just suited to the individual concerned. This leads us on to job analysis. 
So, as the next step in our plan we recommend that the various vocations, 
arts and professions be treated psychologically, and analysed with a view to 
discover the demands which they will make on the cognitive and conative 
abilities of the workers. Job profiles corresponding to the testee profiles have 
to be carefully prepared'. When this task is completed, then it becomes an 
easy matter to fit the individual to the job best suited to him. Let us remind 
ourselves of the very valuable lesson that scientific psychology has taught 
us, namely, that each man is a genius at something. It is the duty of the 
industrial planner to discover what that something is. When that discovery 
has been made, and the steps outlined above taken to make the discovery 
effective in daily life, then we shall have attained the goal of efficiency in our 
three-fold hierarchy. 


The Organisation of an All India Psychological Service 

The machineiy for the extensive psychological survey outlined above 
has to be created in our country. In the first place an Indian Institute of 
Industrial and Applied Psychology should be brought into existence at once. 
This body will concern itself with the framing and standardisation of tests. 
In the second place A Psychological Survey similar to the Indian Archaeolo- 
gical Survey or Zoological Survey should be organised. This body will 
conduct the actual field work in human engineering. The teachers and the 
medical inspectors attached to schools will have to do a good deal of ffie 
mechanical part of the work in administering the tests, but the responsibility 
for the technical direction will have to rest with the Indian Psychological 

Survey. 

Finally, a National Council of Psychology composed of psychologists, 
leaders of commerce and industry, and other officials and non-officials should 
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be created it is through this body that employe^ of labour and the psycho- 
logical engineers will be brought into contact. They will, between them 
seftTe quefdons of general policy, and will stimulate each other into such 
clearer^modes of thinking as will lead to the attainment of emciency, to the 
placing of right pegs in the right holes and to the elimination of avoidab 

wastage, pain and misery' in human society. 


Ill 

Thk Need ton Depth Psvchologv 

Efficiency. howe\er. is only one of our goals. In fact it is the lowest 
goal Had man been all body and with no soul, subject only to mechanistic 
and deterministic laws, then efficiency by itsell would have afforded him 
complete satisfaction. Today, countries whose political ideologies are 
dominated by materiali^m, determinism and behaviourism are oidy this 

goal of lesser value. We in our country with a hoary spitirua tradition will 
not and cannot be satisfied with mere robot-like efficiency We have newr 
lost sight of the tact that man is body mind and soul, and that m any scheme 

of national rehabilitation, therefore, we sliould aim at the values’ 

higher values of life. How- are we to set about the reahsation of these \alues. 


It is here that Depth Psychology comes in 

The programme that 1 have sketched above for the rehabilitation of our 
society is confined to the outer layers of the human mind: the deep lying core 
has not been touched as yet. Maladjustment in trade or profession is not tlie 
only cause for our social ills today, there are other causes, irrepressibly 
dynamic, operating from the ugly depths of the unconscious m the human 
mind Often' they assume the most impenetrable disguises. W e must pene- 
trate 'into the deep-lying, forbidding caverns of the human mind and cleanse 
the augean rubbish that has accumulated there. W^e must ruthlessly apply 
the lancet supplied to us by depth psychology, and drain the suppurating 

ulcers in the unconscious. 


The alarming spread of Insanity in contempoigvry life 

To the impartial student of psychology making an objective survey of 
the human situation today it is brought home with irresistible conviction that 
there is a steady spread of insanity in the human mind. Wars, political 
squabbles labour strikes and lock-outs, and other fissaiparous forces are dis- 
rupting national and international relationships. Divorce, suicide, crime 
and gangsterism are alarmingly on the increase. Neurasthenia, hysteria, 
anxiety neuroses, phobias and obsessions of myriad forms have gained ascen- 
dency over the human mind. And even those who have managed to keep 
on the outermost fringes of the whirlpool of contemporary world conflicts 
have not escaped the ravages of neuroses. Like the common cold and minor 
digestive disorders, mild -neurosis is universally prevalent. For the attain- 
ment of true happiness these mental ailments should be banished, and for 
banishing them there must be on our part a frank and fearless recognition of 
their true nature and of their origin in the depths of the unconscious. Let 
me give a quotation or two in support of my proposition. That investigator 
with penetrating psychological insight. Dr. Schmalhausen says in his book 
Why We Misbehave, ‘Whether we go over the field of criminology, juvenile 
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delinquency, marriage and divorce, business relations, the institutions of the 
home, the church, the state, the school, or study the intricate taboos and 
sanctions of ethical codes or peer into the intricacies of journalism, or specia- 
lise in the phenoniena of crowd behaviour, presistently and inseparably we 
are in the perturbing presence of problems that can only be approached in- 
telligently from a psychiatric point of view. History penetratingly conceived 
IS a branch of psychoanalytic psychiatry.' Again, one of my learned pre- 
decessors in this presidential chair Dr. Latif, has shown convincingly that 'the 
key to the social and political turmoil of any country is to be found in the 
psychopathology of the young anarchists.' The learned Doctor, in his 
presidential address to this section delivered in 1941, says ‘Psychoanalytic 
study has demonstrated that oftener than not ... * the anarchists have been 
recruited from the ranks of the victims of a deep unconscious hatred against 
parental authority. Their revolt against political authority was a substitute 
reaction. . . . Such individuals have been the victims of uncongenial family 
situations during their early childhood in which the male parent, unwittingly 
or otherwise, provoked the growing boy to harbour feelings of resentment and 
retaliation, feelings which he subsequently projects on to objects, which even 
in the remotest degree serve to remind him of parental autocracy. . . . Thus 
.... an anarchist displaces his hatred for his father or father-substitutes on 
to social and political authority, and makes the world responsible for his un- 
happy childhood. A great deal of anti-social behaviour is found to be in the 
last analysis the result of displacement from the family to social maladjust- 
ment." What has been said of the anarchist is true in a greater or lesser 
measure of every one of us afflicted with unhappiness. It is clear, therefore, 
that no attempt at making man happy, or at the rehabilitation of human 
society, will bear any fruit unless we cease dabbling in the science of man, 
and take seriously to the study of the deeper foundations of the science ; 
unless we cease our irresponsible sport with the superficial conscious levels 
of the human mind to dive deep into its mysterious depths of the unconscious. 

t 

Evolution of the Instinctual Structure of the Human Mind 

It is one of the irrefutable findings of depth psychology that 'man is as 
much driven by his instincts as any other creature, and that the function of 
intelligence — by which he was to be distinguished from the brutes — is to serve 
him in the following up of his instinctual needs.’ I have said already that 
man is fully and truly defined as an instinctual animal. In an oft quoted 
passage the leader of Hormic Psychology says, 'Take away these instinctive 
dispositions with their powerful impulses and the organism would become 
incapable of activity of any kind. It would lie inert and motionless like a 
wonderful clock whose main-spring had been removed or a steam engine 
whose fires had been drawn. These impulses are the mental forces that main- 
tain and shape all the life of individuals and societies, and in them we are 
confronted with the central mysteiy of life and mind and will.’ 

In the face of the formidable array of facts marshalled by depth psycho- 
logy it will be utterly futile to deny that man's mind is merely a bundle of 
instincts. 1 here is nothing more and nothing less than these primitive 
impulses in the structure of the human mind. As we have to solve the very 
practical problem of how to bring happiness to the doors of afflicted humani- 
ty, we need to know the origin and the course of development of our instinc- 
tual nature. Phylogenetic and ontogenetic studies carried out on the 
psychological level have revealed to us the secrets of mental evolution which 
had puzzled the old-time arm chair psychologists. The primordial undifferen- 
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tiated homogeneous instinctual matrix, call it horme, the elan vital, libido or 
what you will, the bed-rock of the life of the organisms, first differentiates, 
in the course of its evolution, into a positive and a negative impulse, the 
former tending towards the maintenance and continuation of the individuation 
of the organism and the latter to the subordination and even the sacrifice of 
the individual to the group. The sex, aggressive and death instincts, as well 
as those relating to alimentation now begin to appear. Psychoanalysis and 
other allied schools of depth psychology have painted for us a striking picture 
of the dynamics of mental evolution at the lower levels in the unconscious 
depths of the mind. We are familiar with the manner of working of the 
forces of inhibition, regression, projection and transformation at this level. 
But between the levels conceived by Freud and those with which McDougall 
starts there is a vast abysmal gulf shrouded in thick darkness and mystery. 
Elsewhere* 1 have made an attempt to bridge this gaping chasm in our 
knowledge of the history of mental evolution. But I must confess to the 
highly speculative nature of my hypothesis. Here is an unexplored region 
awaiting a daring band of pioneers who will blazon the path for us to follow. 

It will need the cooperative efforts of depth psychologists, comparative 
psychologists and field anthropologists and archeologists to break through this 
dense impenetrable jungle of the human mind, but when the region is pene- 
trated it will undoubtedly yield up its secrets. 

I would invite you to conceive of the upward surge of our life energy in 
the Bergsonian manner as the shooting up of a multi-explosive rocket which 
generates other equally multi-explosive projectiles at each detonation. 
Psychoanalysis takes’ us up to a certain point in our efforts to follow this 
impressive and complicated development of the human mind through the 
regions of the unconscious. But soon we lose sight of our rocket as it plunges 
into the murky regions of impenetrable gloom that I have mentioned above. 
And as it emerges again into light on the threshold of consciousness, the leader 
of Hormic psychology is ready there to receive and guide us. It is easy, 
speaking comparatively, to trace the evolution of mental structure and func- 
tion from the instinctual levels conceived by McDougall right up to the highest 
cultural levels attained by man. The human mind, let it be remembered, is 
structured at the start of the course of its development, but not completely 
structured. This inherited structure was orginally described by McDougall 
in terms of his set of instincts, but later in his career the leader of hormism 
spoke of propensities instead of instincts. 'A propensity is a disposition, a 
functional unit of the mind’s total organisation, and it is one which, when it 
is excited, generates an active tendency, a striving, an impulse or drive to- 
wards some goal.’ An innate propensity functions always in conjunction 
with an innate ability, and every ability has two aspects — the perceptive and 
the executive ; cognitive and motor. Of the innate propensities man has a 
certain number, about seventeen according to our author. These are 

(I) food-seeking, (2) disgust, (3) sex, (4) fear, (5) curiosity, (6) protective 
or parental, (7) gregarious, (8) self-assertive. (9) submissive .(10) anger. 

(II) appeal, (12) constructive, (13) acquisitive, (14) laughter, (15) comfort. 
(16) rest or sleep and (17) migratory propensities. A group of very simple 
propensities subserving bodily needs, such as coughing, sneezing, and breath- 
ing should be added.* 

When a propensity is excited by the stimulation of its perceptive ability 
and is linked to certain innate executive abilities, it is accompanied by a 
definite and appreciable feeling. The subjective aspect of this experience is 
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wiiat has been called an emotion. Innate propensities, innate abilities and 
their conative affects are the units of mental structure. They are inherited 
and constitute the raw material of the edifice of life. Starting with this 
material man builds up the complicated patterns of behaviour which make 
or mar his own future life and the lives of his fellow beings. 

The human mind, be it noted, is dynamic. In the course of its develop- 
ment the loose structure that is inherited is very considerably modified and 
re-patterned. I he elementary units are so many centres of force and many 
of them arc antagonistic to one another. In the course of mental evolution 
a few may dominate over the rest, or two or three elements may combine to 
produce a harmonious pattern. The primary mental elements thus get 
organised round men and objects into concrete sentiments. A little later, 
abstract sentiments come into existence. And on goes the human mind along 
the path of its development forming innumerable sentiments of the concrete 
and abstract types. These sentiments constantly come into conflict with one 
another,, and very soon it becomes necessary to resolve the conflict by creating 
a hierarchy of sentiments. A graded scale of sentiment-values has to be 
organised by each individual for himself, and the master-sentiment or the 
supreme or sovereign sentiment in relation to which the grading is made will 
determine the weltanschuung for the individual. This sentiment-building is 
then the psychological process by which culture, individual or racial, comes 
into existence. And it is here that we must look for the secret of happiness, 
the middle goal in our hierarchy of values. 


The Secret of Happiness and the Wrong Approach to' it 

Happiness is to be attained by the attainment of a harmoniously organis- 
ed and integrated personality, or b)' the attainment of a fully sublimated 
psyche free from repressions and inhibitions. Speaking in terms of the 
evolutionary picture I have painted, happiness consists in the organisation 
of a proper scale of sentiment values where the energy of each lower centre 
of force is properly controlled and canalised by the dominating influence of 
the master-sentiment. And it may appear at first sight that the institutions 
which mankind have laboured hard through ages to bring into existence suffice 
for the attainment of our goal. Our educational, legal, political, professional, 
economic and other organisations should have sufficed for making some 
approximation to happiness. But they have not. They have failed woefully. 
And the reason is the mishandling of human nature through ignorance of 
human psychology. There is a peculiarity of the process of mental evolution 
which I have described that merits our attention. The nature of our mind 
is such that it must express itself outwardly in some visible form at each stage 
of evolution. For the ordinary man his daily conduct at home,^in the place 
of business, in his club or on the play-ground is enough and satisfying as an 
expression of his mental culture. But for the great mind whose cultural level 
is very high the odrinary channels of expression are inadequate. It is then 
that the gifted individual creates for himself absolutely new channels of 
expression. He turns into a creative artist or an outstanding leader of politi- 
cal, social or religious reform. Works of art hitherto unknown, and human 
institutions and organisations hitherto undreamt of are brought into existence. 
Because these expressions of mental culture are carved out of the environment, 
it is wrongly believed that by merely manipulating, reshuffling or repatteming 
the environment the internal structure of the mind can also be reshaped ^d 
improved. So, all kinds of plans for the reform of' education, for social uplift, 
and for economic and industrial reorganisation are being made in the hope 
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of the laws 

which fovern the relation between the dynamic psychological ^ 

minH and the effects which the mind produces in the environment. In parti 
“ular' we must have deep insight into the manner in which the unconsciou 
internoses itself between the conscious motives and plans of man and the fina 
exertion of these plans. Armed with this knowledge one may attack boldly 
thrSems tha? Face us today, but in the absence of such knowledge even 
the most profound understanding of the principles of economics, politics and 
non-psychological sociology will be of little avail. 


The Psychological Forces pulling the strings of 

Dialectical Materialism 

Ills si 2s 

his delusion is hidden deep in the unconscious of the leaders of communistic 
ideoloev To understand the true nature of this force we must get back 

to the^most primitive animistic or animatistic stages of ® 

L Ss^of sLe notable individuals we find these stages recapitulated on the 

wi in their early lives. We find here a kind of crude monism 
whkh yef displays the rudiments of dualism in the form of indeterministic and 
sniritu^istic idealism opposed to mechanistic and deterministic matenahsm 
The former element which communistic ideolo^ seeks sedulously to d^car^d 
is reanrinnate and may be traced to pre-natal or mtra-utenne omnipotence 
of the individual. Repression consequent on fru^ration soon sets in and may 
oerhaps be traced also to the pre-natal stage. However, in the post-natal 
staee the conflict soon arises between the egoistic instinctual impulses and the 
reality of the environment, particularly of the social environment. Repres- 
sion becomes necessary and is to a large extent effective. And those of us 
who are familiar with the dynamics of the unconscious know how repression 
is often accompanied by projection. Some part of the innate indeterminism 
or intra-uterine omnipotence is handed over to the environment ^d a com- 
fortable doctrine giving first priority to matter is formulated. This yields 
great comfort for, after the manner of infants and primitive men the respon- 
sibility for the frustration of selfish desires, and for the inability to cope with 
reality may be thrust now on to the environment. Further repressive action 
passes through a succession of developing phases, and eventually blossoms 
forth first in dualistic ideology in the mdeterministic world of spirit or mind 
as separated from the deterministic world of matter, and the former is wholly 
repressed from consciousness leaving the ground free for mechanistic and 
materialistic ideology. But we know how repression generates an obsessive 
symptom which shows up the innate strength of the repressed impulse work- 
ing unrecognised at the unconscious levels. The symptom in the case we are 

7. Atomics, S. S. A. New Age Series, 1. p. 10 f. 
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considering is the violence of anti-god and anti-religious propaganda earned 
on with the tirelessness of a compulsive and repetitive neurosis. But this is 
not in any sense the end of the story. What is happening just now in the 
communistic country is just what we should expect to happen on the basis 
of our psychoanalytic interpretation of the history of dialectical materialism. 
Mechanistic ideology is only a half-way house in the evolution of the gorup 
mind under the control of the repressive process. At the next stage, when 
that country is involved in another whirlpool, there will be a weakening of 
the fmstration-cum-repression dominance, and a gradual emergence into 
consciousness of the repressed element. This will be a most troublesome 
stage and will require very delicate handling with precision tools created by 
depth psychology. All the plans in operation just now in that country will 
be severely tested at that stage* I should like to mention at this stage what 
is self-evident to every student of psychoanalysis. Economic wants and 
economic motives are merely disguised and repressed erotic wishes. Wealth 
or money possesses erotic significance derived mostly from the anal stage of 
libidinous development. How then can any one hope to plan for happiness 
by reshuffling the economic structure of society who does not have a firm 
grasp of the psychological forces which control the economic life of man? 


Effective Psychological Planning for Happiness 

We have seen the course of mental evolution at the conscious as well as 
unconscious levels, and have noted that the springs which move the conscious 
are hidden in the unconscious. Any scheme for bringing happiness to the 
doors of man must take into account the psychological forces that operate 
both above and below the threshold of consciousness. The many plans that 
are now being made for economic and industrial reorganisation, for the re- 
form of society, for educational re-orientation and above all for banishing war 
may stay. We welcome them. But we insist on a clear psychological 
orientation for all of them. The planning committees must have their angle 
of vision altered so that they may see clearly the psychological components 
of the social forces they are trying to marshall in the service of their plans. 
Seeing these forces they must use them as foundations for all their schemes of 
national welfare. Often they will find that their plans carry astray, and that 
their intentions are frustrated. They will feel exhausted in their efforts to 
stem the tide threatening to overwhelm their plans. It is then that psycholc%i- 
cal knowledge will prove a strong and trusty staff to lean on. They must 
seek this knowledge at least for the purpose of controlling and directing the 
enormous mental energy of the numerous operatives who will have to work 
out their plans. 

The first step, therefore, and it may seem strange to many, that I would 
prescribe for the attainment of happiness, is the organisation of extension 
lectures and laboratory training in depth psychology and applied psychology 
for those who have to deal with groups, large or small, of men and women. 
Independent departments of Psychology will have to be brought into exist- 
ence in all our Universities and made responsible for rendering this most im- 
portant ‘essential service* to the nation. Then, in the second place, a 
National Psychoanalytic-psychiatric Service affiliated to the All India Psycho- 
logical Service mentioned in the previous paragraphs, and organised more or 
less on similar lines, should be brought into existence. In war time we 
realised the great value of the service rendered by the analytic psychiatrist 
in selecting recruits and In treating war neuroses. Our experience should 
convince us of the utility of preventive psycho-therapy in the daily life of 
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the ‘civilised' citizen today. Our social structure just now is such as to 
favour the generation of psychic disorders. A careful objective study of the 
real events of history reveals to us the fact that nature attempts to draw 
mankind more and more together in ties of intimate social relationships. On 
the whole we are progressing towards social unity. But there is a bitter price 
to pay for achieving human solidarity in the shape of relinquishing the 
egoistical impulses. This price is heavy and is not easily paid. The conflict 
between the egoistic and social impulses is very acute at those critical times 
when man has to make a supreme effort to climb one more step towards 
unity, and it is at these times that psychogenic disorders are most common 
and dangerously infectious. The present is such a critical time and calls 
urgently for the curative and preventive measures of psycho-therapy. 

We must begin our work in the nursery, cany it on to the school and 
finally extend it to cover the home, the place of business and of recreation 
and every other field of human activity. Child guidance clinics which are 
now few and far between should be organised on a nation-wide scale, and 
through these clinics arrangements should be made not only for treating the 
mental ailments of children but also for preventing them through the proper 
psychological education of parents and primary school teachers who are the 
‘villains of the piece'. Parents must be made to realise that children are 
not meant to be so many channels for draining off the energy of their com- 
plexes. The danger should be brought home to them of their unaided 
attempts to treat their own children for mental troubles. They should be 
encouraged to bring their mentally sick children to the clinics for treatment. 

A very important duty which the child guidance clinics should take up 
at once is the psychoanalysis of elementary scheme teachers. It is now a 
well established principle of mental dynamics that sympathetic induction of 
emotions and sentiments operates both at the conscious and the unconscious 
levels of the mind. The teacher, without being aware of it, may infect the 
children under his charge with the ugly complexes hiding in his own un- 
conscious. Let him be subjected to analysis, and let his unconscious be 
inoculated, and then the danger of infection will be considerably reduced. 
Not only teachers, but all those placed in charge of groups of men in any 
of walk of life should be inoculated psychologically in the manner prescribed 
by psychoanalysis. Here then is a most indispensable essential service for 
the nation which has yet to be created, and the need for whose creation is 
most pressing in the interests of individual as well as national welfare and 
happiness. 

What, then, about parents? We are not neglecting them. In fact, 
we shall get at them before they become parents. We have spoken of 
the Children’s branch of the All India Analytic Service. Of the Adult’s 
branch of the same service, the marital section is a most important one. 
Before and after marriage, and also at the time of their early parenthood, 
life-partners will find it exceedingly profitable to consult the specialist who 
understands the dynamics of their unconscious. Your mind may be your 

own, just as your car is. But it goes without saying that driving blindfold 
will result in wreckage! 

In addition to the marital section the Analytic Service will have Indus- 
tnal. Political, Legal and other branches charged with the duty of handling 
the unconscious in these institutions organised for human welfare. Such an 
All India Service operating in close collaboration with the Psychological 
Service already mentioned, and other services contemplated by planning 
committees will secure for us an amazing amount of happiness which we are 
sadly missing today. 
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Efficiency and Happiness Not the Be-All and End-All of 

Human life 

And now I take up the last and the most important aspect of Ae r61e 
which psychology has to play in reorganising human society. Afto efficiency 
has been secured through the instrumentality of appUed P=yeh°>°6y' ^ 
after an appreciable degree of happiness has been attamed with the help of 
depth psychology, the question still remains, what does all tha lead t 
wLt fs ^he final goal of human endeavours? Are 
ends in themselves, or only means to a 

These questions have to be faced and answered, and tt is here that INUIAH 
PSYCHOLOGY comes in to help us. 

■ Granting that the psyche has been made hale and ^ 

catharsis, sublimation and removal of repr^sion grantmg also 
conscious level too harmony has been achieved between “ 

the outer environment, the problem of the proper "Pf 

Ule still remains. The picture that I have drawn of the cleaning of the un 

conscious in the interests of sanity brings . “y s4pt 

Christ. The haunted house has had the evil spirit dnven out it | swept 

clean, white-washed and made tidy. But there is no o““P“t- =0' the 

erstwhile disturber of peace finding the dwellmg very clean and n 
inviting, with no one on the premises to dispute its possession, g 
fetches® seven more ghostly compamons and enters P‘\“ * 

is exactly what will happen to the minds of individuals 
halt at tL middle goal of earthly happiness. 1 hey should push ahea 

reach the highest goal of spirituality. 


The True Goal of Human Life 

The Hormic branch of depth psychology tells us 
mental structure develops into sentiments, concrete and abstract, "ow toe 
^rrorUnised into graded scales of values and how finally a permanent scale 
with a^upreme mafter-sentiment or sovereign senUment into existon^ 

It is in the sovereign sentiment that we must look for our ^^1 goal. ^ 

Dole star of life that should guide all our movements on earth. In the 
^ II Jn fhp* WpQt in ancient as well as in modern times, several master- 

s^nfimeihs have ^:^‘’tried a"nd utterly wanting. They have proved 
to be mere will-o'-the wisps entangling man's feet in the mo^s of 
Lnd uXly passion for .Society state nation and even " 

have been accorded at dirfcrent times and in different places the seat o 

sZpM... b.. u»«. t. -»bipp.d „ ,h. 

real goal for us. Keaiisi g structure and funcUon, as we have 

alrcady^otXpoints to g^ ivoltofon. Does 

STfte'r KX d. W l-L s°4g“7u^ 

S°"Doea it keep toToor open for the mind to regress to the lower levels 
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of attachment to objects of sense? If it does, then it is unworthy of pursuit 
as the supreme goal of life. If now we weigh all the pseudomasler-senti- 
ments in our scale we shall find them woefully wanting in virtue. Para- 
Hrahm-regard is the only goal that will pass our test. 

Our own psychology prescribes this goal and also points the way to reach 
it. 1 shall merely enumerate the stages or steps prescribed by our spiritual 
psychologists for the attainment of the true goal of life. First comes sraddha, 
faith in divinity, then the company of holy men and nishta, concentration, 
meditation and prayer, then ruchi or taste for spiritual enjoyment, then asakti 
or attachment for the Lord, followed by prema or divine love and mahabhava , 
the final realisation. True, in this anti-spiritual age this may seem a for- 
midable task for the masses. Hut those of us who are favourably placed 
and have command over others should follow this path. And the unique 
mental law of sympathetic induction will do the rest for the masses. 


Conclusion 

Psychology, then, that is worthy of the name teaches us that in any 
scheme for the rehabilitation of society we should follow the natural course 
of evolution of the human mind. That course is from efficiency to happi- 
ness, and from happiness to self-realisation. The ascent of man is from 
knowledge to social service, and from this to the realisation of Divinity ; 
from brahmacharya to grhastasram and from this to vanaprastha and 
sanyasa. As I was writing these concluding sentences my mind conjured up 
an image of the noble path which humanity has to tread for salvation, in terms 
of the relative locations of the great institutions in my holy city of Prayag. The 
path runs from my University to Swaraj Bhavan, and from Swaraj Bhavan 
to the Shrine in the Bharadwaj Asram ! From calm contemplation of truth 
to its testing in the service of society, and thence forward to the supreme joy 
(anandam) of Union with God-head! That is the path that psychology 
prescribes for all of us. This lesson I have learnt O'om my synthetic study 
of Eastern and Western Psychology, and I crave to pass it on to you in all 
humility and prayerfulness I 


(lrnr*J‘'rnuI'^o r^i ^ience Congress Association. Statistical Laboratory, Presi- 
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1 . Introduction 

The measure of a country’s progress is the amount of coal consumed 
for industrial purpose. With the march of civilization industries spring 
111 ), chimneys raise their lofty heads and smoke, the visible exhalation of 
the combustion product of coal, pervades the atmosphere. It is specially 
true for l)ituminous coals which are rich in volatile products and produce 
the large.-t quantity of smoke when burnt. Coal, the essential constituents 
of which are carbon, hydrogen, oxygen, nitrogen and sulphur, variously 
combined on complete combustion produces carbon dioxide, water vapour, 
free nitrogen and sulphur dioxide ; the last named is rapidly converted into 
sulphurous acid and sulphuric acid. In incomplete combustion depending 
upon the nature of the coal, the product is tar, phenols, illuminant gas, 
methane, ethane, carbon dioxide, carbon monoxide, nitrogen, gaseous 
liydrocarbons and unsaturated hydrobarbons. The coal smoke, tlius consists 
of “unconsumed distillation products in association with carbon, tarry 

matter together with dust and ash”. 

The effluents from industrial plants pollute the atmosphere ; the extent 
of this can only be realised when we consider that amount of coal annually 
consumed in India is about 36,000,000 metric tons. On the basis of 2 per- 

B — 1 



2 


Proceedings 44th Indian Science Congress : Pari II 


S' 

oSflr mn m • mlllioi cm rame iiic 

hv serious in industrial towns. Usually diluted 

> w ind current it spreads out without causing much visible harm either 

the^ffn?'' beings, but under certain meteorological conditions 

the effluent irritant gases unable to diffuse out, remain sLpended in the 

McTTv7i enormous harm. Such was the condition in the 

h Roholin (1937) it was fluorine 

intoxication I iiket (1936) concluded that the noxious fumes were sulohur 

d.oxKic and sulphuric acid. In Donora (Pennsylvania) “stagnant meteo- 

rolosical conditions which confined smoke and waste fumes within the 

ncr valley caused 20 deaths and 100 hospital cases” (BYB 1949) “In 

■'fortnh I t " 4,000 people Svithln 

(BYB 1954)’ but specially those over 45” 

It IS these and similar incidents that focus our attention to the gravity 
of air pollution as a danger to national health, and as the special com- 
inittee set up by the British Government stated that "‘the air pollution in 
the scale we know today is a social and economic evil and must be com- 
bated \\ ith the same conviction as was applied 100 years ago in securing- 
pure water” (HMSO 1954). ® 


Besides, atmospheric pollution has a profound influence on the vege- 
tation. brings (1930) states that formerly flourishing forests on the north 
edge of the Ruhr are dying out as a result of fumes of industrial plants ; v-.; 
broad leaved trees affected by fumes even if not killed, become ready>i^4> 
victim to fungi and insect pests. Similar smoke damages have als^ beenjf*^ 
recorded from other countries. In Canada, the damage to vegetati^ on ^ 
account of fumes from the Smelter at Trail, started an internatioaSl dis- 
pute, which brought the problem of sulphur dioxide injury to prominence 
(NRC 1939j. Sulphur dioxide has been the source of litigations in other 
countries as well. Air pollution has serious effect on agriculture. It 
destroys growing crops, decreases their yield, damages vegetables, green 
house plants, flowers and nursery stocks. Middleton ct al (1950) recorded 
the shifting of the location of operation by certain producers to areas free 
ifoin gaseous effluence. The air pollution thus becomes a national problem. 

The interest in air pollution follows the trend of industrialisation. 

The older works dealing with air pollution are from Europe. Most of 
the early litciature originated there. It is comparatively recently that 
interest has gained momentum in U.S.A. Intensive researches are in 
progress in .several centres on various aspects of air pollution and within a 
short period many important publications have appeared. 

I propose to outline here today our present knowledge of air pollution 
in relation to plant diseases and .shall briefly refer to certain aspects of 
these problems in India, which assume special significance in view of the 
increasing threat of air pollution from national programmes of industrial 
expansion. The problems arising from radioactive air pollution arc beyond 
the scope of this survey and shall therefore be omitted from our present 

discourse. 


Air pollutants are present in the atmosphere in three different phases : 
(W tr-meous nhase, (2) aerosol phase which comprises an aerial dispersed 
system consisting of particles varying in diameter from 0*01-50 /x and 
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(3) particulate matter. Of these, the gas phase is more common and 
widely distributed and is the usual toxic phase. Aerosol phase appears 
during the periods of foggy weather when moisture drops dissolve the 
toxic gases. The particulate matter released in atmosphere, while by itself 
non-injurious, may help in the formation of aerosol (!Middleton ct al 1950). 

The reaction of some suscei)tible species to minute quantities of gas 
is remarkable — for example, gladiolus var. Shirley Temple is sensitive 
to fluorine in one part per billion and at a lower concentration (01 ppb.) 
in longer exposure (Compton and Remmert cited by Thomas 1956). 
Similarly tomato jilant is affected in a concentration of ethylene in one 
part in 100 million, and abo shows extreme sensitivity to the presence 
of traces of plienoxic compounds (2,4-D groups) in the atmosphere 
(Zimmerman 1952). Plants showing this property are being utilised as 
test plants in order to detect the gases present in infinitesimal quantity 
in the atmosidiere, which can hardly be analysed by any known physico- 
chemical method. The choice of a lest plant will depend upon its specific 
reaction to a gas ; thus gladiolus for fluorine, tomato for ethylene. Test 
plants must necessarily be young, healthy and most vigorously growing. 
This ultra-sensitiveness of many plants to minute doses of gascs'and newly 
devcloi)ed compounds may open up problems in agriculture. 

The plant diseases caused by air pollutants are not systemic. The 
symptoms of injury arc chlorosis and le.sions which appear as spots and 
markings in the susceptible parts of plants. The susceptibility of the 
organs with reference to a particular gas is specific. In the case of sulphur 
dioxide, hydrofluoric acid, chlorine, indeed in most of the industrial gases, 
usually only the leaves are affected. The spotting and markings'^ take 
place, and in severe cases of injury there is an abscission of the leaves. 
In susceptible varieties, at a long exposure stems are also affected. In 
the leaves it is the margin, tip and intercostal tissue which are more 
susceptible ; the veins are injured only at a late stage. In flowering con- 
dition the injury may extend to petals and to awns in gras.scs. It is only 
ammonia • which produces discolouration of the general surface of the 
leaves. 

The effects of illuminating gas and its components, ethylene, carbon 
monoxide and hydrocyanic acid are different. The injury in trees may 
appear in different forms in roots, shoots and leaves ; herbaceous plants 
can be defoliated, buds destroyed and actively growing shoots killed. 

In evaluating the symptoms from the field .studies, care should be 
taken to distinguish them from injury due to fungi, in.sccts, nutritional 
disorders, drought and other physiogenic diseases. In fact it is suggested 
(bredemann and Radeloff 1937) that final proof of gas injurv is the chemi- 
cal analysis to show the excess of the gas in the affected parts. 

For convenience in di.scussion I shall now take up with you separately 
tlie plant disease problems arising from the effects of (a) industrial gases, 
(6) smog and (c) brick-kiln fumes. ’ 


II. Industrial Gases 
Sulphur dioxide 

Various industrial gases have significant effects on plants. Sulphur 
dioxide is one of the commonest gaseous products of industrial plants and 
one of the most toxic. Its study dates back to 1850 (Stoeckhardt). Earliest 
detailed work is by Schroeder and Reuss (1883) who accurately described 
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the injuries m conifers and deciduous trees. Since then the effect of 

sulphur dioxide on vegetation has been intensively investigated and 

several are available of which publication of Canadian National 

Research Council (1939) is most comprehensive dealing exclusively with 
sulpluir dioxide. 

Tlie characteristic symptoms of sulphur dioxide injury are well re- 
cognised. Broadly speaking the symptoms are chronic and acute. The 
chronic symptoiiis are found in leaves long exposed to gas in sublethal 
coses, ihe green colouration in interveinal portion changes to yellow. In 
acute symptoms the markings are marginal, intercostal and veinal. It 
starts as an watersoaked area, later assumes ivory colour or in some cases 
brown or brow’iiish red. In cereals the leaf tips become red, then yellow, 
lastly white ; when flowering the awns are bleached. In barley, banded, 

mottled and kill-back types of symptoms have been distinguished (Katz 
cl al, 1939). 

A wide variety of species are affected by sulphur dioxide and indeed 
it is cloubtful if there is any which is completely resistant to its effects, 
.'''pecies as also varieties within a species greatly vary in their susceptibility. 
Plants arranged in the decreasing order of susceptibility to sulphur dioxide 
injury, as given by O’Gara, are alfalfa, barley, sweet pea, bean, oat, 
clover and wheat followed by cauliflower, tomato, cabbage and grape ; 
the most resistant are apple buds and apple blossom (Thomas 1956, 9-8). 


Among the plant parts, the leaf buds and developing leaves are most 
resistant and among leaves the middle-aged ones are most sensitive follow- 
ed by older and then youngest leaves (Zimmerman 1949). 

The susceptibility to sulphur dioxide increases over 40®F, below which 
the plants are resistant. The atmospheric sulphur dioxide absorbed by the 
soil does not injure the plants ; on the other hand it improves the plant 
growth in such soil where sulphur is not present in optimum condition. 

Sulphur dioxide in a concentration one part per million may cause 
typical .symptoms in leaves when fumigated for a few hours. 0*04 ppm. 
is the minimum concentration which alfalfa leaves are affected in short 
exposure (Zimmerman 1949). 


The toxic effect of sulphur dioxide on mango fruit has been investi- 
gated by Ranjan and Jha (1940), Sen cl al (1943), Das-Gupta el al (1941), 
and Verma (1952). The objective in all these cases was mainly confined 
to the production of ‘nercosis' or ‘black-tip* disease in mango fruit, and 
docs not refer to the effect on other parts of plants. Sen el al exposed 
mango fruits on trees confined in glass jars to 0‘5, TO, 2.5, 10.0 and 100 
percent concentrations of sulphur dioxide for varying period. Exposure 
lasted I-IO minutes for 100 percent and 1 to 3 hours for other concentra- 
tions ; .some received intermittant treatment with 0'5 percent of gas. Das- 
Gupta et al exposed Safeda mangoes to very low concentrations of sulphur 
dioxide in a glass chamber specially designed for the purpose. The problem 
was reinvestigated by Verma with improved technique for administering 
minute doses in continuous current with variously designed apparatus by 
Datta (1944), both for mangoes on trees and for plucked mangoes. Sulphur 
dioxide was found to produce lesions in concentration of 46 : 10,000 in 20 
to 30 minutes depending upon the mango variety tested. The mangoes of 
the size of the pea were more sensitive than the mangoes of length. 
Sulphur dioxide produced brick-red lesions round the lenticcls on general 
surface of the fruit. Heavy do.ses produced large brown patches through 
the coalescence of these lesions. At lower concentrations, the number alid 
size of le.sions per unit area were roughly proportional to the concentrations 
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of sulphur dioxide administered in a given time. At still lower concen- 
tration 4 : 10,000, fruits showed chlorosis and shrinkage of tissues at the 
tip The histopathological study showed that in the affected region ei)ider- 
mal cells lost chlorophyll, the starch grains became less in nicsocarinc cells, 
cell walls were coloured brown, and light brown deposits appeared in cell 
cavities The affected area was delimited by the production of cambium 
tissue which produced cells which were ultimately subensed (Das-Gupta 

and Verma 1941). 


Fluorine 

Fluorine damage to vegetation, known for a long time near industrial 
plants has in recent vears gained much prominence as apart from causing 
foliage injury, it causes fluorisis of cattle and sheep feeding upon them. 
Fluorine in the atmosnhe-c is present in the form of hydrogen fluoride, 
silicon tetrafluoridc and fluosilicic acid. 

Fluorine injury has been reiicrted in the neighbourhood of aluminium, 
copper, iron, glass l>rick. superphosphate and other chemical factories. 
Fluorine emitted by these factories is either directly absorbed b\ the plants 
or through the soil. The fluorine in air even in areas uhere gas injury 
is seen has an average less than 0 05 ppm., although leaves grouiiig ,n the 
damaged area contained very high concentration of fluorine viz. 500 ppm. 
— 1000 ppm In soil fluorine is present in a larger concentration Plants 
growing in soil rich in fluorine, have many tunes higher content of fluoride 
in their roots than in the leaves, but when fluorine is absorbed from the 
atmosphere it is the leaves that contain a much higher concentration. 
In either case because of translocation the fluorine content of leaves is 

never inconsiderable. 

Symptoms of injury caused by fluorine depend upon the susceptibility 
cf host and in this respect there is a wide range of variation among the 
different species Even there are intervanetal differences in susceptibility. 
In a given susceptible variety the symptoms vary with the concentration 
of .ras employed. In very low fluorine concentration, one part per billion, 
on long exposure, gladiolus develops ivory-white or brown necrosis, the 
earlier symptoms being the water-soaked areas developing in the tip of 
the leaves. In higher concentration, one part per million, acute markings 
neewT ill the marginal and intervenial regions of the leaves, ^yhlch are 
comparable to typical sulphur dioxide markings. In fact, sometimes they 
arc indistinguishable in appearance. 

In apricot and prunes the margin of the leaves first becomes yellow, 
then brown followed by necrosis of the tissues and the abscission of leaves 
(De One 1946 ; Miller ct al 1948). In a heavily affected orchard about 50 
percent of the injured leaves may be abscissed. 

in which apical part is affected has been recorded by Neger (1919) for 
apple bv Kotte (1929) for plum and Radcloff (1939) for pear In corn the 
sX.toiL are somewhat different. A low concentration of fluoride produ- 
ces a chronic mottled type of injury followed by sl'ffht collapse of the 
tissue. The injuiy spreads over an extensive area of leaf and is not con- 
fined to tips and margins only (Thomas 1956). 

A wide range of species are affected by fluorine. Some of these are 
nrraiieed ill ordcr of their susceptibility, viz. gladiolus, pine (yoimg need- 
Vs) a/alea. Italian prune, corn, peach, grapes, iris, and most resisUnt are 
pine (old needles) followed by citrus, zinnia and rhododendron (Thomas 

1956, 9-23). 

n — 2 
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and the develoJmient'oTthe dise^L which^i ‘‘d t fumigation 

translocation of fluoride from t^e ^eat of ih'," 

regions n here the fluoride accumulates The^nh" marginal 

the soil and its translocation to the leaf and from 

nal atmosphere as observed hv ^ exhalation into exter- 

analysis are inthnately connected “th'thr “^borated by air 

injury. connected ivith the accumulation and ultimate 


Il/LUMINATING GAS 

^ quantity greatly 

tissue formations in stem and^root (tuberclef abnormal 

outriglit killing (Stone 1906, 1913 • Doubt 917 V” causing 

On aerial exposure flower buds of rnmif 

ES' — 

1930, 1931-a). leaves (Wilcox 1911 ; Zimmerman ei al 

rt ot'eans is mainly due to ethylene 

ft has been shoivn that ,n rose plants the effect of the two are e.^entiaX 

concc^^mrmion 0 ^3 (epinasty) at a much low^r 

„ (I . 3,000,000) against that of the illuminating gas (1 ■ 10 000) 

Ethylene constitutes 3 per cent of the total gas. The injury to roots hmy 

cvei, IS due to hydrocyanic acid as shown by the loss of soil toxicity 
witli disappearance of the acid (Hitchcock et al 1934). ’ 


Ethyi,ene 

Ethylene which has an important effect on plant metabolism, is also 
ic a a re a ively high concentration. The characteristic S3unptoms of 
ethylene injury are yellowing along veins from base to midrib followed by 
abscission, interference with elongation of shoots, the premature opening 
of flower Duds and early fall of petals (Zimmerman et al. 1931-a). Contrary 
o llie nncling' of Ziimiicrnian, Shull (1930, 1931) reported loss of vigour in 
ethylene treated plants, notwithstanding the initiation of a large number 
of slmot pnmordia. The relation of temperature to disease development 
was found when no injury occurred below 50®C. 

Ethylene stimulation induces the formation of intumescences under a 
wide range of biological conditions. Tlie minimum concentration in which 
intumescence is formed is one i>art per hundred millions on a long exposure, 
ljut more readily when the concentration is increased to one part per 
million. Temperature exerts a marked influence on the number and size 
of intumescences ; the optimum temperature for their formation is 15®C 
and the niaxiimun is 30®(i. Part of the same individual tree, the humidity 
and light liave no influence in the absence of oxygen nor in the presence 
of 25 percent or more carbon monoxide (Wallace 1926, 1927). 

The toxic effect of ethylene on mango fruit has been investigated by 
Kanjan and Jha (1940), Sen et al. (1943) and Verma (1952), Sen using I'O, 

5 0, 25 0 i)er cent jnirc ethylene on mango fruit found tliat pure gas ha.s 
no efloct wliercas dilute gas turns tlie skin of the fruit yellow and produces 
deep brown or black lesions under the skin, fruit becomes soft and drojis 
out subsefjuently. Verma u.sing the improved continuous current apparatus 
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obtained results different from those of Sen and found that under labora- 
tory conditions ethylene concentrations of 3 in hundred thousand to 5 in 
hundred thousand parts of air have no effect. At 1 in ten thousand, 
induced ripening and changed the green colour to yellow ; heavier con- 
centration induced lesions as well as ripening ; and 12 parts in ten thousand 
rendered skin coat loose accompanied by formation of large brown patches 
on skin. 

I 

Carbon monoxide 

The toxic effect of carbon monoxide on plants was demonstrated by 
Richards and McDougal (l€04). The effect at a higher concentration 
expressed itself in the retardation of stem elongation, differentiation of pri- 
mary tissues and chlorophyll formation. There is the production of abnor- 
mally small leaves of normal shape, yellowing and their abscission. For- 
mation of hypertrophied tissues in stem and root of most si)ccies has also 
been recorded (Knight and Crocker 1913 ; Zimmerman ei al. 1933, 1933-a). 
Lower carbon monoxide concentrations evoked physiological responses, 
such as rooting, stimulation of older stem primordia, epinasty of leaves, 
growth vigour, loss of sensitiveness to external stimuli and behaved like 
an anaesthetic (ZiTnmerman 1935). 

Das-Gupta ct al. (Ann. Report 1941) and Sen et al. (1943) employed 
carbon monoxide in various concentrations to ascertain its toxic effect on 
mango fruit, with particular reference to the production of ‘necrosis* or 
‘black-tip’ disease of mango. The results obtained by both arc essentially 
similar. Sen et al. exposed fruits of A man Dasheri variety of mango for 
72 hours at 1 percent, 5 percent and pure carbon monoxide and observed 
that ill 1 per cent concentration fruits were completely unaffected, at 5 per- 
cent very slight paleness was visible, but no change thereafter, whereas in 
pure carbon nionoxide skin became yellow and fruits remaining hard per- 
sisted on tree and showed retardation in growth. 

ClIEORINE 

Injury due to chlorine is rare in nature although it is much more 
reactive than even sulphur dioxide. The characteristic symptoms are 
•marginal and interveinal injury which starts as water-soaked areas, turning 
lirown and in more severe attack followed by abscission. In sugarbeet the 
upper epidermis may be affected giving it ‘silver-leaf’ appearance. The 
svmptoms resemble those of sulphur dioxide rather than hydrogen fluoride. 
Minimum dose for a very susceptible test plant was 0 46 ppm. (Thornton 
el al. 1940). The investigation of Zimmerman (1949) exposing chlorine 
to a wide range of species showed that at 0’46 ppm. buckwheat (Fago- 
pyrum esculentum) is affected in I hour; at a higher concentration, 13 
ppm., bean and radish take 30 minutes to show the symptoms and peach 
3 hours at 0*56 ppm. 


Hydrogen chloride 

Hydrogen chloride had been the cause of damage to vegetation when 
the gas produced as a by-product in Leblanc soda process was allowed to 
pass out in the atmosphere. Since the recovery of the gas was started it 
has ceased to be a problem (Thomas 1951). Hydrogen chloride is less toxic 
than sulphur dioxide. The lesions principally are marginal, interveinal or 
on tips of leaves. These arc not distinguishable in appearance from sulphur 
dioxide injury (Thomas 1951). 
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Hydrogen suephide 

^0 of hydrogen sulphide is the least and effective dose is between 

.n-if 1 ' Typical symptoms are scorching of leaves, resulting in ulti- 
^ cleatli. \oiingest leaves are most sensitive while mature actively 
leaves were uninjured, which is contrary to the action of other 
^ases (Thornton et al. 1940). Most susceptible plants were cosmos, radish, 
tomato, cucumber, while most resistant species are coleus, peach, straw- 
berry, apple and carnation (McCallan et al. 1936). 


Ammonia 

Animonia is less toxic than sulphur dioxide. Otto (1928) described 

needles turned pale green, then nearly 
\\hite and finally red. The bark and wood of exposed side died out follow- 
ed by tlie death of the tree. In tomato, sunHower and similar plants 
ammonia produces discolouration of the general surface of leaf “chano-ing 
from green to cooked green finally brown upon drying’*. Conccntra'tion 

of 8 3 ppm. of ammonia seems to be threshold value for causing toxic effects 
in some plants (Thornton et al. 1940). 


Nitric oxides 

Plants exj-iosed to a weak concentration of nitrous gas under a bell jar 
for 15 minutes to 18 hours produced some lesions at longer exposures 
vSymptoms are marginal browning and brown spots on leaves (Christiani 
1927). The blades of cereals and needle-tips of conifers showed bright 
yellow colour. Nitrogen oxides are important as reacting with atmos- 
pheric unsaturated hydrocarbons they may produce smog. 

III. Factors influencing gas injury 

fhe injury of plants due to gas is directly proportional to the amount 
of gas absorbed. This absorption is the function of the general leaf surface 
or the stomata. Whether the absorption of sulphur dioxide is through- 
general surface in which stomata plays no imi^ortant role (Haselhoff and 
Lindau 1903) or the gas enters through the stomata (Janson 1937) or both 
(Vcrplancke 1927) was settled when it was demonstrated that absorption 
is controlled by stomatal aperture, a view which is now generally accepted 
(Thomas el al. 1935). By determining the physiological condition of the 
plant within the general condition of maturity, the environmental factors 
on the other hand influence the movement of the stomata and thereby the 
entry of the gas into the leaf. 

The age of the r)lant subject to gas exposure thus plays a significant 
part in gas absorption. It is seen that usually the older plants which are 
most susceptible to gases and the youngest plant most resistant (Setter- 
strom et al. 1939) but there are also cases where young plants are more 
susceptible than the old (Widstoe 1903). 

Again full grown and highlj" functional leaves are more susceptible 
than the old leaves and the young ones are more resistant when exposed 
to suljdiur dioxide, hydrogen fluoride, chlorine and other gases except for 
hydrogen sulphide in which the youngest parts of the plants and leaves 
and rapidly elongating tissues are most susceptible (Hill et al. 1933 ; Setter- 
Strom ct al. 1939). 
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Among the environmental factors temperature plays a well-defined 
role in gas absorption. It shows particularly for sulphur dioxide, that 
plants growing below 40®F are most resistant (Swain 1923). There is an 
indication that above lOO'^F the plants may be more resistant (NRC 1939). 
Within this range there is no significant difference in absorption due to 
temperature variation. In mango necrosis the earlier phase of the develop- 
ment of fruit and the incidence of necrosis occur at a time when the atmos- 
pheric temperature in Lucknow is over 100°F and the main development 
of necrosis as well as the fruit takes place when temperature ranges 

between 105°F to 115'^h. 

The minor variations in soil moisture and humidity have no effect on 
the susceptibilitv of plants, but when the moisture content of the soil is 
reduced to the critical level of wilting, the resistance increases. The near- 
wilting condition decreases the turgidity of leaf cells effecting the closure 
of the' stomata with consequent decrease in absorption. In mango necrosis 
the susceptible trees highly irrigated with water showed no discernible 
change in the number of diseased fruits (Das-Gujita et al. 1941-1951). 
Atmospheric humidity within a wide range has little effect on the absorp- 
tion of gas. 

Since stomata close in the dark checking the entry of the gases, plants 
grown in complete darkness are more resistant than those growing in light. 

for the same reason tliat an individual plant is more resistant at night 
than in the day and in cases where stomata do not close in the night, such 
as in potato and alfalfa, the resistance at day and night is the same. Plants 
grown in reduced light before fumigation are also more resistant. 

The plants with deficient supply of nutrients proved to be more sus- 
ceptible In mango necrosis somewhat similar results have been obtained, 
not bv manurial treatment, but by branch injection of Knop’s nutrient 
solution Intensive spray of diseased trees with borax showed that the 
disease advance and perhaps also incidence was greatly checked (Das-Gupta 

et aL 1940-1951). 


IV. Smog 

Smog, a mixture of smoke and fog, appears in industrial cities where 
a large ainount of organic and inorganic pollutants produced by the burn- 
ing coal gas and other fuels pervade the atmosphere. Under certain meteo- 
rological conditions it may not have fog as its constituent, and then it is 
known as smog gas. The constituents of smog occurring in Los Angeles 
are sulphur dioxide, ammonia, oxides of nitrogen, sulphur trioxide, alde- 
hydes filterable oils, soluble chlorides, carbon, ozone, hydrogen sulphide, 
traces’ of minerals, organic peroxides, acrolein, fluorides, methyl chloride, 
formic acid, sodium chloride and gaseous hydrocarbons. Sulphur dioxide 
and fluorides are also present but in subtoxic concentration (Middleton 

et al. 1950). 

The smog is usually present in the atmosphere to a greater or less 
degree, but when there is an accumulation and increased concentration of 
pollutants, the smog damage appears. 

The symptoms of smog injury in plants are different from those 
characteristic of sulphur dioxide and fluorine injuries. The characteristic 
symptom due to gaseous component of smog (smog gas) is a glazed appear- 
ance on the undersurface of the affected leaves ; in some there is bleaching 
developing into light-tan necrotic area. The glazed appearance is due to 
the collapse of mesophyll cells and their replacement by air in the inter- 

K — 3 
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cellular spaces. In se\-ere attack scorching and necrotic spots appear 
involving entire leaf. 

When smog is associated with lieavy fog (smog fog) moisture is depo- 
sited on lea\ es as minute droplets which are somewhat acidic in character 
• (acid aerosols). The deposits in contact with the leaf tissue produce leaf 
spots which ad\^ance progressively from upper surface to lower surface 
and ultimatel}’ develop into shot holes. No glazing or bleaching appears 
ill these leaves. Similar injury is found to be produced by ozone (Haagen- 
vSmit 1952a) which sometimes is a smog component. 

As with other gases, the different species of plants show different 
degree of susceptibility to smog damage and some of them are named here 
in order of decreasing susceptibilitj'. Endive, spinach, lettuce, barley, 
alfalfa. IMost resistant is wheat followed by squash and rhubarb. 

The nature of the smog agent was unknown till recently when the 
work of Haagen-Smit cl al. (1952-a) and Koritz and Went (1953) appeared. 
Haagen-Smit (1952-a) while determining the compounds producing typical 
smog damage has shown that “the reaction product of ozone with unsatura- 
ted hydrocarbons produced typical smog damage on all the indicator plants. 
The damaging factor must, therefore, be attributed to the peroxides formed 
in the ozonization process”. They were thus able to show that the vapours 
of some unsaturated hydrocarbons when combined with ozone or nitric 
oxide form a synthetic smog which causes plant injury identical to natural 
smog damage. Hydrocarbons which are normally non-toxic thus combined 
with another substance become very toxic. On the basis of this Koritz and 
Went (1953) prepared synthetic smog in the laboratory (1-ii-hexene plus 
ozone) with a view to study the physiological action of synthetic smog on 
tomato plants. 

Smog has been found to have retardation effect on growdh of tomato 
l)lant (test jdant) only w'hen fumigated in light at midday or early after- 
noon. Fumigation in the dark or light following a 12-hour dark period or 
in the dark after 1^ hours of light had no smog effect. Koritz and Went 
(1953) also proved the presence of invisible injury due to synthetic smog. 

Smog damage to plants, though not as extensive as that caused by 
irritant gases such as sulphur dioxide, fluorine and other Industrial fumes, 
is nevertheless in several ways more important due to its effect on human 
health and of the invisible injury to i)lants caused by it. 


V. iNVISlUI.li INJURV 

Some workers consider that long exposure of sulphur dioxide at sub- 
letlial doses causes invisible injury to plants, in which the plant doe.s not 
suffer damage extcrnallv, but there is a reduction m the frowth and repro- 
diictivity due to the interference of the gas J" assimilatory IJ^o^ss. 
The \ ic^v gained prominence and was debated during the early phase of 
tl.r U. rk on si^ (Schroeder and Reuss 1883; Sorauer and 

w n.V. \sQQr It has been revived bv vStoklasa (1923) supported by 
i“l wSs (HlselhoH^ a/. 1932 Jansen 1936. 1937) No experi- 
I 1 however, been put forward to substantiate the view. 
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no depression in assiinilatory process occurs in the absence of \ isible 
<1ainage. An extensive experimental study of alfalfa under different 
g:ro\vth conditions exposed to sublethal concentrations of suljiluir dioxide 
did not show any adverse effect (Setterstrom et al. 1938). 

Recently, however, the question was reopened when Bleasdale (1952) 
Avorking with a strain Aber 5 ’stwyth 23 of Loliitm perenne L. (rye grass) 
grown under controlled glass liouse conditions and exposed to polluted 
air of Manchester, found no trace of leaf damage, but ^‘the treatment 
with purihed air gave, with one exception, a dry weight considerably 
higher than treatment with polluted air”. Koritz and Went (1953) inves- 
tigating the physiological action of .synthetic smog found a similar result 
on the growth of tomato plants. They demonstrated that synthetic smog 
may retard the yield of tomato plant without showing foliar markings or 
reduction in its photosynthetic tissue and stated that hidden damage or 
invisible injury as caused by smog may be widespread afifecting many 
urban areas. It has been further suggested by Koritz and Went that it is 
very likely that 'Bleasdale effect’ was due to some phytotoxic substances 
related to smog as found by them. 

The jiresent position, therefore, is that invisible injurA’ is not caused 
by suliduir dioxide or most otlier similar gases, but it is caused by smog. 


VI Brick-kiln kumks 

Brick-kiln fumes arc the incomplete combustion product of coal at a 
comparatively low temperature, and to a certain extent mixed with the 
A’olatilc substances present in the soil from which bricks are made. The 
fume constituents, although not fully worked out, comprise sulphur di- 
oxide, ethylene, various hydrocarbons, and some tarry substance in 
unknown proportions. The fumes produce a disease of economic import- 
ance known as ‘necrosis’ of mango fruit {Mangifcra indica L.), also desig- 
nated as ‘black-til^* because of the characteristic final symptom of the 
disease. The disease occurs near operating brick-kilns (Das-Gupta cf al 
1939; Pal el al. 1937; Sen cl al. 1941). 

Necrosis invariably appears at the tip of the fruit ; the lirst external 
symptom is aetiolation of the apical region followed by small grej'ish spots 
which coalesce to form a continuous necrotic area of dark Ijrown colour. 
Due to the disintegration and collapse of the epicarp and mesocarp tissue, 
stone emerges and remains protruding beyond the healthy flesli giving the 
characteristic final phase of the necrosis. In recent years, a variation of 
typical necrosis called ‘girdle necrosis’ has been discovered by Rai (1952). 
In this, the focus of necrosis is usually in the sinus region and there is 
usually more than one focus ; the final symptoms are indistinguishable 
from typical necrosis. 

The internal symptom of necrosis is the presence of certain deposits 
in vessels and later on both in vessels and ducts. The deposits in the 
initial stages are fluid light-yellow, which passing from viscous deep yellow 
to semi-solid and solid brick-red types, ultimately become solid and dark 
brown in colour. The presence of deposits in the vessels is the first inter- 
nal index of the disease (Das-Gupta et al. 1955). 

The experimental fumigation with coal gas has produced typical 
necrosis in a number of fruits of a susceptible variety (Sen 1942-43). 
Similar investigations by Das-Gupta et al (1944, 1951) were only partially 
successful as number of mangoes developing necrosis w'as small. The 
disease was, however, successfully produced by injection of sterile extract 
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from diseased tissue (Das-Gupta and Venna 1940). The fumigation of 
mangoes with the fume constituents, sulphur dioxide, ethylene and carbon 
monoxide separately, as stated elsewhere proved unsuccessful. 

Isolation from the brick-kiln fumes of a certain crystalline substance 
which when injected into the mango fruit produces typical necrosis is of 
great interest (Das-Gupta ei al 1950). The substance is as yet unidenti- 
lled ; and its isolation in extremely small quantity makes it difficult to- 
ascertain its effect in fruits without direct injection. 

There was some indication that nutritional deficiency plays a part in 
the development of mango necrosis. When Knop’s nutrient solution was 
a])plied to the tree with branch injection, in about 70 per cent of the fruits 
the earliest stages of the disease were checked. Spraying borax and boric 
acid solutions on fruits showing the early stage of necrosis checked the 
further advance of necrosis and the incidence was minimised (Das-Gupta 
1950 Ann. Rep., Das-Gupta and Sen 1956). There is so far no further 
record from India of injury to vegetable and other crops due to brick- 
kiln fumes, though an intensive study using test plants is most likely 
to reveal cases of incipient or visible smoke injury, particularly in view 
of the fairly significant sulphur dioxide content (47 : 100,000 parts of air) 
of the orchards situated at a quarter mile distance from the fume source- 
(Verma 1952). The vegetation near the industrial centres too should simi- 
larly reveal injuries effect and it deserves careful investigation. 


VII. Diagnosis of air polution injury to plants 

From the foregoing observations it would be clear that in a large 
majority of cases, injury suffered by plants due to air pollutants is expre.ssed 
in tlic form of foliar damage. In more acute conditions, the young shoot 
tips and developing buds may be affected and there are aLso records of 
fruit tip injury in apple (Neger 1919), plum (Kotte 1929), pears (RadelofF 
1939) and mango (Das-Gupta and Vemia 1939). Apart from this, in the case 
of smog, the plants suffer from invisible injury also. Precise diagnosis of air 
pollution injury to plants is, however, beset with many practical difficulties. 
vSymi)toms caused by gas exposure often simulate those resulting from other 
types of disorders arising from causes physiogenic (drought, frost, winter 
injury and nutritional unbalance, etc.) and pathogenic (viruses, bacteria 
and fungi). It is thus necessary to distinguish between them. This pro- 
idem has been dealt with at some length by Massey (1952). 

vSymptoms caused by different gases vary, and a particular gas may 
evoke different syinidonis depending ui)on the conditions of exposure and 
the species, or even variety, affected. Several workers have carefully 
investigated the symptoms caused by individual gases under field and 
experimentally controlled glas.s-house conditions, using a wide range of 
species of plants, including conifers, fruit trees, cereals, vegetable and 
forage crops, ornamental and green house plants, belonging to both 
monocot and dicot groups, and distinguished as herbaceous, woody and 
liroad-lcaved forms. The plants at different stages of maturity have been 
studied under exposure to very minute (0 01 ppb) to much higher con- 
centrations of gases, and various conditions of light, temperature, nutri- 
tion relative humidity and soil moisture. The symptom complex shown 
bv a particular species has been worked out, making it possible to diagnose 
gas injury with a fair degree of accuracy. But even with 

1 
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hiowledge of symptomatology it is difficult to confirm the diagnosis. This 
lias been emi.hasV.^^^ by KaU (NRC-1939) in the following words:. 
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^Within a given smoke zone, however, there is usually formed a wide 
variety of makings which may be caused by other factors such as drought, 
frost, winter injury, insects, disease and various physiological disorders! 
AccuTcitc (liclijnosis of tlie distribution Biid degree of injury is, therefore 
a difhcult matter unless some knowledge is available of the character and 
intensity of gas visitations, the meteorological conditions, the sulphur 
content of the affected plant, and the reaction of susceptible indicator 
plants. The careful investigator must, therefore, utilise as aids in the 
diagnosis and estimation of injury, such knowledge as may be available 
by a study of factors enumerated above”. 

Once the air pollution injury in a plant has been screened out from 
other disorders, the i)roblem devolves itself to the specific identification 
of the i)ollutant responsible for it. As has already been mentioned earlier, 
the effluents from indu.strial sources contain a variety of pollutants in- 
cluding sulphur dioxide, fluorine, ethylene, hydrogen sulphide, carbon 
monoxide, clilorine, and other organic and inorganic substances, occurring 
in variable proportions. The composition of the eflluents depends ui^on 
the nature of the coal or other fuels, and tlie nature of ore etc. cmi)loyed 
in a particular industry. Sulphur dioxide content of the eflluents increases 
when high-sulphur coal is used or during the roasting of sulphide ores. 
Fluorine compounds are commonly derived from impurities and are mo.stly 
found in the effluents from aluminium, copper, iron and superiihosphate 
factories. The effluents of the various chemical industries have also 
different gas composition. 

In diagnosing symptoms arising in a given smoke-pervaded region, 
the possible agency of .several gases detected in the region is to be taken 
into account. For sulphur dioxide and fluorine, for example, Thomas 
ct al. (1949) states that “the lesions due to hydrogen fluoride are some- 
what similar in appearance to acute sulphur dioxide markings, but their 
location on the leaf is often different” ; the difficulties aUended upon 
evaluating the markings, however, have been experienced and pointed 
out by several workers. Thus for both sulphur dioxide and hydrogen 
fluoride, diagnosis based on symptoms alone is not always possible 
(Johnson, et al 1950). The position with regard to minor gases, such as 
chlorine, hydrogen .sulphide becomes even more difficult. It is yet to be 
found out whether several gases present in sublethal concentration are 
able to produce any disease symptoms. 

The use of ‘indicator’ or ‘test’ plants is another method of detecting 
the atiriosi>hcric pollutants in a given smoke-pervaded region. The method 
is based on the differential reactions of different species and varieties of 
plants to the commonly occurring gases. The ultra-sensitiveness of various 
•species has given an impetus to this work and intensive investigation 
is in progress in various laboratories abroad, in which the susceptible 
varieties grown under controlled condition in an atmosphere in which 
the desired gases can be introduced in infinitesimal doses. As a result of 
such investigations the various species of plants have been divided into 
three different groups, susceptible, intermediate and reristant for each 
of tlie three important toxic agents, sulphur dioxide, fluorine and smog bv 
fhomas (1956). Differential reaction of test plants sensitive to^the 
various air pollutants can be employed to detect the specific injury causing 

it may even be po.ssible to utilise this 
technujuc for making a fair surmise of the pollutant concentration present 
there. 

‘?ymi>to.n.s alone, however, arc not very reliable guides to the diagno'-is 
of the disease or the detection of the presence of pollutants in air. Synipto- 
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inatological evidence of air pollution injury in plants needs corroboration 
by other more objective techniques. ‘-unuuoraiion 

chemical analysis of diseased tissue as a method of demonstrating 

Ti ^ Bredemann and Radeloff (1937) For 

malvsis^'ora^ fluoride injury chemical 

analysis of affected tissues has been taken up. Its value for sulphur 

d oxide injury, however, is doubtful. The sulphur content of leaves of 

nTc mpf V increase substantially 

of W V there IS a correlation between sulphur content 

visiMfi ‘pertain cases, there is evidence that the 

f, i^nv of f?as may produce disease symptoms. 

lO^m n m’ increase in the sulphur content (Johnson ei al 

U50). On the contrary, as pointed out by Katz (NRC 1939). the accumu- 
lation of sulphur in leaves of plants exposed to sulphur dioxide atmosphere 

may reach values more than three or four times the normal content with- 
out showing external injury. 

The fluoride content of the tissues affected by hydrogen fluoride has 
received considerable attention. The absorption of fluorine from the soil 
and atmosphere, its translocation to the leaf margins and tips from the 
root, as also from the seat of absorption of the leaves, its accumulation 
and final volatalization, are peculiarities not shown by other gases causin® 
injury to plants. Johnson ct al (1950) pointed out that “physical appear^ 
ance is not enough to distinguish fluorine injury to plants ; the symptoms 
must be correlated to other facts, including an abnormally high fluorine 
content of the tissue”. 


Thus the result of the study of the fluorine content of air soil and 
the vegetation throws an interesting light on the problem of fluorine 
damage. Miller et al (1952) investigating the ponderosa pine blight where 
trees were injured by fluoride from an aluminium plant, found that 
whereas tlie area outside the influence of gas had needles containing 2-4 
ppm of fluorine, within the affected area, the current year needles con- 
tained 129 ppm of fluoride and three year old needles as high as 462 ppm ; 
the fluoride concentration of air being 0 064 ppm. 

The fluoride content of the air near a superphosphate plant was found 
to be 0-0 29 ppm (Largent 1949). Near an aluminium factory, fluoride 
cimtent in the vegetation ranged from 5 to 1000 ppm. The concentration 
is variable since the accumulation of gas effluents from the factories and 
that from exhalation of leaves depends upon the velocity of wind. High 
fluoride content of tissue may not always reveal the disease symptoms, 
'riierc is a great difference in the ability of a plant to absorb and tolerate 
fluorine. Concentrations as high as 5000 ppm have been observed in un- 
injured cotton leaves (Thomas 1951). 

Chemical analysis, therefore, though it may confirm the findings from 
other methods, cannot be used as a sole criterion unless tolerance value 
of each plant is known ; this, then leads to the experimental production 
of the disease by suitable gas exposure. 


Apart from chemical methods, physical techniques, though of limited 
value, have also been employed in the diagnosis of gas injury in plants. 
“Dorrics (1932) has developed a method which although not specific for 
sulphur dioxide serves to detect injuries caused by acid gases. He believes 
that in case of acute injury, the acid gas acts directly on the chlorophyll, 
changing it into phacophytin, through the splitting off of magnesium. 
The presence of phacophytin from injured leaves was demonstrated by 
the use of spectroscope. Phacophytin is not present in the case of 
autumnal colouration, or drought, frost and parasitic injury. It does not 
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(NRCmo" symptoms of chronic sulpimr dioxide injury” 

S ^ P- method, if generally applicable, will be a handv 

di-rdms i phytil’gTnt 

""f Nielsen, Benedict and Holloman (1954) indicates the 
1 ^ ^ developing an objective method of assessing the respon- 

sibility of smog for vegetation damage. They found that when sinofr 
marked leaves were irradiated with near ultra-violet light from a mercufv 

^ areas appeared as sharply defined bright pale 

hv ir *iydrogen fluoride, sulphur diL^de 

hjdrogen sulplude, chlorine, oxides of nitrogen, sulpliur trioxide and 

ultra-violet light, this technique may be 
^ distinguish smog injuries from those caused by other -ases 
N ielsen, Lenedict and Holloman, however, have pointed out lhar care 
should be taken to distinguish the smog markings ironTpur^^Te 
mai kings produced at times with sulphur dioxide and chlorhie which 
readily reflect light and almost appear to fluoresce under ultra-violet. This 
s also true of the spotty white, granular injury produced by sulphur 
trloxldc^ iMirther as fungus hyphae and insect deposits aUo fluoresce 
light. to examine the leaves microscopically with visible 

Criteria for confirmation of diagnosis of diseases produced by patho- 
genic organisms have been laid down by Koch. To some extent com- 
parable criteria for diagnosis of air pollutant injury in plants seem to 
be desirable. I consider that (I) the presence of the pollutant in the air 
(2) demonstration of distinctive tissue reaction in the plant by objective 
analytical methods, and (3) experimental production of the symptoms by 
suitable exposure to the air pollutant, may be colIecti\-ely employed as 
criteria to conArm the diagnosis of air pollution injury in plants. 

There is, thus, the need for survey, diagnosis and study of plant 
diseases caused by air pollutants. The pathologists and physiologists 
must necessarily experiment with new tools and techniques to unravel 
the various aspects of the problems of production and control of plant 
diseases arising from air pollution. 


VIII. Concluding Remarks 

In a brief compass, ladies and gentlemen, I have attempted to unfold 
before you this morning, the broad aspects of the problems of air pollution 
in relation to plant diseases. The solution of problems arising from air 
pollution impinges on diverse fields of scientific endeavour and Ico^i^lativc 
action Controlling at source of the pollutants produced as by-jTroducts 
of indipstnal processes ; the elucidation of the physics and chemistry of 
the polluted atmosphere ; tlie evaluation of the weather effects on air 
pollution epidemiology, are the work of the specialists in their respective 
fields of study The aspect of the study of the human and animal health 
in the polluted atmosphere he in the domain of medical and veterinary 
research The problems of impact of air pollution on damage to vegeta- 
tion embrace several spheres of botanical research involving concerted 
efforts of workers in pathology, physiology, ecology and also genetics 
where radio-active pollutants occur. X may, however, draw your attention 

of records of air pollution damage to plants in India. It 
IS difficult to conceive that the vegetation near industrial centres in this 
country is entirely free from air pollution damage. 
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India today is at the threshold of a new industrial revolution. Big 
devlopement schemes have been launched under the two successive Five 
\ ear Plans. New industries are springing up and large factories, refineries 
and other -industrial plants are being constructed in different parts of the 
country, increasing more than ever before the degree of air pollution 
and its consequent hazards to plant, animal and human health. Here is 
tlien a fruitful field of study, the fundamental aspect of which can hardly 
be equalled by its economic and social importance. 
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